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Plocamium  abnorme  Hook,  et  Harv. 

Nom,  Jap. :     Yukari. 

PL.  CI, 

Plocamium  abnorme  Hook,  et  Harv.  Alg.  Nov.  Zel.  in  Hook. 
Journ.  p.  543;  }.  Ag.  Sp.  Alg.  II,  p.  401,  Epicr.  p.  343;  Harv. 
Ner.  Austr.  t.  XLIII;  Kiitz.  Tab.  Phyc.  Vol.  XVI,  t.  50,  f.  d-e. 

Fronds  numerous  from  the  same  base  forming  a  subglobose  tuft, 
attaching  to  stones,  rocks,  shells  etc.  by  basal  fibrous  roots  trans- 
formed from  branchlets  (sometimes  the  plant  attaches  to  another 
alga  by  upper  branches  as  shown  in  fig-.  4),  compressed,  linear  or 
filiform,  thin,  membranaceous,  generally  nearly  7  cm.  hicrh,  but 
sometimes  not  above  5  cm.  and  at  others  15  cm.  long,  their  width 
about  0.5-2  mm.,  often  very  fine  upwards,  everywhere  gently  flexu- 
ose,  much  branched  from  the  very  base,  or  in  some  robust  ones 
lower  portions  denudated  and  furnished  with  remains  of  wasted 
branches.  Size  of  fronds,  breadth  of  parts,  density  of  branches  and 
the  substance  much  vary  according  to  specimens.  Branches  all 
distichous,  3-4  times  decompound  pinnate,  alternate  and  patent, 
the  lower  ones  longer  than  the  upper  and  gradually  becoming 
shorter  above,  so  that  the  ramification  is  somewhat  corymbose  ; 
they  are  throughout  alternate  in  geminate  manner,  of  which  the 
lower  one  is  always  simple  and  the  upper  decompounded,  and  the 
simple  one  is  2-3  mm.  long,  entire,  tapering  to  a  fine  point  from 
broader  base,  and  more  or  less  incurved.  In  extreme  branches 
ramuli  are  also  arranged  in  alternate  rows,  two  on  one  side  (some- 
times here  and  there  three)  and  as  many  on  the  other,  in  all  of 
which  lower  or  the  lowest  one  is  always  simple  and  the  upper  with 
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still  smaller  ramelli  on  their  upper  sides.—  —Tetrasporangia  are 
formed  in  sporophylls  which  are  seriated  along  the  axils ;  sporo- 
phylls  are  in  some  almost  simple  or  sparingly  branched,  in  others 
much  branched  in  stellate  manner  or  dichotomo-dccompound,  with 
sublanceolate  or  linear  ramuli  and  sustained  with  a  short  pedicel 
and  contain  double  rows  of  zonate  tetraspores.  Cystocarps  glo 
bular  and  sessile  formed  on  the  sides  of  branches.  Colour  a 
beautiful  red.  Substance  thin  membranaceous,  somewhat  soft  car- 
tilaginous in  robust  ones  and  the  plant  adheres  to  paper  in  drying 
except  robust  ones. 

Remarks:  In  making  the  identification  of  the  p.^sent  plant  I 
have  not  been  able  to  see  any  reliable  specimens  except  the  lit- 
erature quoted  above.  Plant  enumerated  in  Martens'  Preus.  Exped* 
n.  Ost-Asien,  Bot.,  p.  119  under  the  name  Plocamium  affine  Kg« 
which  was  collected  on  Capca  Richardiana  at  Yokohama  is  most 
probably  same  as  the  present  plant.  So  also  Plocamium  botryoides 
determined  by  Heydrich  (Einige  Algen  von  den  Loo-choo-  oder 
Riu  Kiu-Inseln  p.  103;  Kuroiwas  No.  57)  from  Ryukyu  specimen 
sent  by  Kuroiwa,  who  put  many  specimens  under  my  disposal  in 
common  with  Heydrich,  as  I  judge  from  the  identity  of  the  num- 
ber denoting  his  specimens. 

Forma  uncinatum  Okam.  n.  f. 
PL.  CII,  Fig.  1-2. 

Fronds  more  or  less  loosely  branched  with  ramuli  recurved  and 
uncinated. 

Hab. :  On  rocks,  stones  etc  between  tide  marks  in  calm 
places  and  in  the  depth  of  3-16  fathoms.  Ko-tosho  (Tai-wan), 


Correction .     PL.  CII :  for  Plocamium  abnonne  If.  et  H.  var,  uncinatum 
read  PI,  nbnonne  II.  et  II.  f.  uncinatum. 
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Ryukyu  ;  Arikawa  in  Isl.  Goto,  Nagasaki,  Shimabara  and  Nomo 
(Prov.  Hizen),  Aburatsu  (Prov.  Hyuga),  Mukushima  (Prov.  Bungo)  ; 
Provs.  lyo,  Shinia,  Mikawa,  Totomi,  Suruga,  Boshyu,  Kadzusa, 
Iwaki,  Rikuzen,  Idzumo,  Iwami,  Oki  and  Sado.  Common  along  the 
coasts  of  the  Pacific  and  the  Japan  Sea  in  warmer  parts  of  the 
country.  Fruits  :  —  late  spring  to  summer. 

PL.  CI.  Fig,  1  :  frond  of  Plocamium  abuorme  H.  et  H.,  \.  — 
Fig.  2  :  growing  apex  of  the  frond,  ^.  —  Fig.  3  :  young  ramelli, 
3!p.  —  Fig.  4  :  portion  of  an  upper  branch  taking  holds  of  another 
alga,  f.  —  Fig.  5  :  basal  rooting  portions  of  the  frond  ;  p,  primary 
root  ;  r,  secondary  roots  ;  s,  stones  ;  f  .  —  Fig.  6  :  portion  of  an  up- 
per branch  showing  the  central  axis  and  veins,  T.  —  -Fig.  7  :  portion 
of  fig.  6  ;  a,  a,  the  central  axis  of  rachis  ;  b,  vein  ;  ^.  —  Fig.  8  : 
portion  of  fig.  7  still  highly  magd.,  to  show  the  thickness  of  cells 
and  pits  ;  a,  a,  and  b,  same  as  fig.  7  ;  ^f3.  —  Fig.  9-11  :  different 
forms  of  sporophylls  ;  9-10:  ";  n:  ^*.  —  Fig.  12:  cross-section 
of  a  sporophyll,  3}°.  —  Fig.  13  :  cystocarp,  \e.  —  Fig.  14  :  portion  of 
the  vertical  section  of  a  cystocarp  showing  the  neucleus,  ^f3. 

PL.  CII.,  Fig.  1-2.  Fig.  1  :  portion  of  the  frond  of  Floca- 
miitm  abnorme  f.  nncinatum  Okani.,  }-.  —  Fig.  2  :  portion  of  a 
branch,  \, 
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Plocamium  recurvatum  Okam.  n.  sp. 

Mom.  Japi  !     JUaki-YiiJcari. 
PL  CI1,    Fig.  3-4. 

Plants  only  known  in  fragmentary  states  of  the  size  of  a  few 
cm.  Fronds  filiform  and  compressed,  irregularly  branched  in  an 
alternate  and  patent  manner,  all  furnished  with  geminate  branch- 
lets,  of  which  the  lower  one  simple  and  subulate,  the  upper  decom. 
pound,  and  the  simple  one  strongly  recurved.  By  these  recurved 
ramtili  the  plant  seems  to  entangle  to  each  other.  Fruits  unknown- 
Colonr  red.  Substance  thin  and  soft  mernbranaceous. 

Hub.:  Among  algae  at  the  shallow  place  in  tide  pools,  at 
Hirakata  in  Prov.  Hitachi  ;  washed  ashore  at  Kobama  in  Prov. 
Kadzusa. 

PL.  CII,  Fig.  3-4.  Fig.  3  :  portion  of  the  froond  of  Ploca- 
mium recurvatum  Okam.  n.  sp.,  \.  —  Fig.  4-  :  portion  of  a  branch,  f. 
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Spyridia  filamentosa  (Wulf.)  Harv. 

Nom.  Jap, :     Ubuge-gusa. 

• 

PL  CII,    Fig.  5-14. 

Spyridia  filamentosa  (Wulf.)  Harv.  z«  Hook.  Br.  Fl.  II,  p.  336, 
Harv.  Phyc.  Brit.  t.  46,  J.  Ag.  Sp.  II,  p.  340,  Id.  Epicr.  p.  268,  Id. 
Florid.  Morphol.  t.  XVI,  f.  11-17,  Kuetz.  Tab.  Phyc.  Vol.  XII,  t. 
^2,  f.  a-b.,  Farlow  Mar.  Alg.  New  Engl.  p.  140,  t.  X,  f.  i,  t.  XII,  f.  2, 
Arrliss.  Phyc.  Mo.lit.  I,  p.  193,  Hauck  Meeresalg.  p.  115,  f.  40- 
41,  De  Toni.Syll.  Alg.  IV.  p.  1427. — Fucus  filamentosus  ]Vnlf.  Ci-yp. 
Agitaf.  p.  6j. — Plypnea  cJiar aides  Lamour.  Essai  t.  4,  f.  i. — Several 
species  enumerated  in  Kg.  Tab.  Phyc.  XII,  t.  43-44  and  46-49. 

Our  plants  attain  the  height  of  10-20  cm.,   with  the  thickness 
of  ca.  i  mm.  in  thicker  portion  gradually  tapering  upwards.      Col mr 
whitish  flesh-red.     (The  colour  printed  in   the  plate    CII    does  no 
denote  the  natural  colour  of  the  original  plant.) 

Hab.  :  On  rocks  between  tide-marks,  often  near  high  tide. 
Common  along  the  coasts  of  the  Pacific  and  Japan  Sea  in  warmer 
parts  of  the  country.  Pratas  Isl.  (Formosa),  Ryukyu,  Amakusa-Isl., 
Kobe,  Morozaki  (Prov.  Mikawa),  Boshyu,  Hakodate,  Provs.  hvami. 
Idzumo,  Tango,  Wakasa,  and  Noto  ;  Kaifu  (Prov.  Yechigo). 

PL.  CII,  Fig.   5-14.     Fig.   5:  sterile  frond  of  Spyridia  fi.lam-i 
tosa  from  Ryukyu,  }. — Fig.   6 :  portion  of  a   branch,   41?. — Fig.   7  : 
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apical  portion  of  the  frond  and  younger  ramuli,  3J°.  —  Fig.  8  : 
longitudinal  section  of  the  lower  and  thicker  portion  of  frond  showing 
the  cells  of  cortical  layer,  ^.  —  Fig.  9  :  cross-section  of  a  thicker 
branch,  4/.  —  Fig.  10  :  portion  of  the  cross-section,  -f5  .  —  Fig.  11  : 
portion  of  the  cross-section  of  a  slenderer  branch,  3|^.  —  Fig.  12  :  sur- 
face-view of  the  portion  of  a  thicker  branch,  ^.  —  Fig.  13  :  portion  of 
a  branch  and  a  few  ramelli,  ^~.  —  Fig.  14:  portion  of  fig.  13  showing 
zonal  arrangement  of  the  cortical  cells  and  ramelli,  1-J-§. 

Spyridia  Harvey  1833. 
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Plocamium  ovifornie  Okam. 

Nom.  Japi :     Hime-  Yukari, 
PL.  CIII,    Fig.  i-s. 

Plocaminm  ovicornis  Okam.  Contrib.  Mar.  Algae  of  Japan  II  (Bot. 
Magaz.  Tokyo  Vol.  X,  1896),  p.  23,  t.  Ill,  f.  3-4. — PL  ovifornie  Okam.  ; 
De  Toni  Syll.  Alg.  IV,  p.  590  ;  Nuova  Notarisia  1897,  p.  26. 

"Frond  linear,  flat,  ecostated,  thin  membranaceous,  6-10  cm. 
high,  0.5-0.8  mm.  broad.  Ramifications  are  between  alternate  and 
subdichotomous  with  main  branches  set  widely  dichotomous,  furnished 
with  short  patent  alternate  branches  and  beautifully  pectinato-pinnat- 
ed  along  upper  branches,  leaving  the  lower  portion  naked,  except  for 
a  few  decayed  pinnae.  Pinnae  3-5,  usually  4,  the  lowest  one  simple 
or  compound,  sometimes  slightly  bent  backward,  the  higher  in  series 
pinnulated  in  the  usual  manner.  Secondary  pinnae  and  pinnulae  arise 
along  the  side  opposite  to  that,  where  the  normal  ones  stand.  They 
are  subulate  or  spinose,  and  shorter  than  the  normal  ones,  and  are 
either  simple  or  similarly  pinnulated.  They  do  not  correspond  in 
number  to  the  normal  ones,  and  are  not  definite  in  arrangement,  but 
are  mostly  alternate  with  the  normal  ones. — Stic/iidia  transformed 
from  pinnules  of  both  normal  and  opposite  pinnae  and  are  thus  seriated 
along  both  margins  of  rachis.  They  are  swollen  and  usually  2-lobed 
on  a  common  slender  pedicel  and  are  recurved  appearing  like  the  let- 
ter r  or  the  horn  of  a  sheep ;  they  are  sometimes  single,  the  one 
branch  being  suppressed,  or  one  remains  simple,  while  the  other  is 


PL.  cm. 


5-77  6  3  Z  4- 

Plocamium     oviforme     Okam.      &  #>  1$  #>  0       Fig1.  1-5. 
Plocamium    1  ep  t  o  p  hyllum  Kuetz.   var.     flexuosum    J.Ag". 

li  %  W>   t)^   0     Fig-.  6-7. 
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again  2-lobed  in  a  similar  manner.  Tetraspores  are  seen  to  be 
arranged  in  a.  single  row,  when  viewed  from  the  side,  but  when  view- 
ed from  above,  they  are  seen  to  be  arranged  in  a  double  row. 
Cystocarps  globular  and  sessile.  Colour  beautiful-red."  —  Okam.  I.  c. 

Hab.  :  On  the  shell  of  Haliotis  gigatitia  from  a  depth  of  20 
fathoms  at  Nemoto  in  Boshyu  ;  Enoshima  (Prov.  Sagami),  Aburatsu 
(Prov.  Hyuga).  Fruits  :  —  late  in  summer. 

PL.  CIII,  Fig.  1-5.  Fig.  1  :  sterile  frond  of  Plocamium  ovi- 
formc  Okam.,  \.  —  Fig.  2  :  terminal  portion  of  the  sterile  frond,  ^.  — 
Fig.  3  :  portion  of  a  branch  bearing  sporophylls,  ^.  —  Fig.  4  :  one  of 
sporophylls,  ^.  —  Fig.  5  :  portion  of  a  branch  bearing  cystocarps, 
slightly  magd. 

Plocamium  oviforme  Okam. 

O  «>  *9>  *>   !>         ffl    #    ?fr 
£  C  III     H    JR. 

«  ~  an  *  &  JK  =  *  ?  m^,*®  *  *,m*mm~  *  ?,  6-10 

cm.  Jg  9,  |a   0.5-0.8  mm.    r   J  .       #  ft  &  >»  .£  £   MB  X  flfc  I"  '  IS  * 

*  *•  ±  tt  •"  X  ft  ~  JK  H  *,  fi  *  v  *  H  v  *  H  H  *  A'tt  *  H  & 


3-5,  Jt  'ft  4  -  ^  ^  ^  ^  T  §15  '  *  ^  ^  II  ^  34 
^e^^^r«JSfil^,M«'^S±<R''  *  ^  '-  Jft  JB  »  W  j 

in  ^  jE  ^  ^  /b  ^  fe  ^  »  •»•       &&.(&&%(.&  frffltii.^  US 
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3C 


(Hi  *  /" 


r 


at 


fr  j 


-  ^  IP] 


± 


#y.     o:  >>  s  (*a  «a  a  fa  fo  a*.     *®:-is6a( 

31*  CIII   ^  JK.  1-5  M-         1  :  Plocamium  oviforme  Okam., 
SS,  }•—  2:  S  '  ±«5,  Y—  3;  B&  »  &  7  *f  -*  ^  fe 
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Plocamium  leptophylluni  Kuctz.  var.  flexuosum  J.  Ag. 

Norn.  Jap. ;    Hoso-Yuhm-i. 
PL,  CIII,    Fig.  6-7. 

riocamium  leptopftyllum  var.  flexuosum  J.  Ag.  Sp.  II,  p.  396  ;  Id. 
Epicr.  p.  339  ;  De  Toni  Syll.  Alg.  IV,  p.  589. — PI.  coccineum  var. 
flexuosum  Harv.  Ner.  atistr.  p.  124,  t.  43,  f.  2. 

//<?^.  .•  Goto  Isl.,  Amakusa  Isl.,  Nagasaki,  Cape  Nomo,  Kara- 
tsu,  Provs.  Shima,  Ovvari  and  Nagato. 

PL.  CIII,  Fig.  6-7.  Fig.  6  :  frond  of  Plocamium  leptophylluni 
var.  flexuosum  J.  Ag.,  \. — Fig.  7  :  portion  of  the  frond,  f . 


PL. CIV. 


•       «  '•:  -         * 

*s  •'•?>«  fce.e.,  - 

..,  •:    * 


Dictyota     patens     Kuetz. 
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Plocamium  leptophyllum  Kuetz.  var.  flexuosum  J.  Ag. 

11  £  *9>  &   b     1ft    fa    $. 
g£  CIII  m  f&,  6-7  H. 

&  *  m  *  &  flJc  *  s'  x  ,  ;i  M,  41  $  J  t  ^  ,  H  *  #3  JK  =  3>  NJSt  ^, 
'»  3-5  m*  *  E.£.f1&?  &s  ?  |ni 


=»  b  r  ?  h  s  ^  ,  M  ->  7-  ±  &  /  jfc  *  /J>/K  »  is  it  i:  ^  ?  in  &, 
fft  i-  5  ;  ft  -  S  ->  ^  II  *  ^  -  M  ffi  ^.-  -jR  *  fe  -  ^  ^  ^  3 
?'J  y,IB  ^  *  tfi  r  y  r  m  tf  ^c  J  i-  v  IS  ^  ft  =  v  r  ^  £  ?  ^ 

-  ^J  #  ^  -  -  ?'J  *i  m  v  7  n  &  m  ?  ?  m  * 
•.  5  &  M  )\\  (%  m  K>.  *  m,  s?  ^  ^(^  ^  ft),  ^  «$,  &  ^, 

*  S.  lU  n  ^(4--  ^  H  ?)• 


• 

^  ^  tvp  >/   ^  /   ->•>   Plocamium  abnorme    h  H  ft  T  f$  3r   ^   /  ^J  -y. 

^  flJ  :    ^  -^  -^  -=•  r  Jl  =-  ^  *  ^  7  x  K. 

ff£  GUI   ^  )^,  6-7   [0j.          6  :  Plocamium  leptophyllum  var.  flexuosum 
J.  Ag.,  li  *  «9>  *>'!>,'  US.  1--7  :  fe  /  -  ^,  f  . 


Dictyota  patens  J.  Ag. 

Nonii  Jap. !     Komon-Amidzi. 
PL.  CIV. 

Dictyota  patens  J.  Ag.  Till  Alg.  Syst.  V,  p.  93  ;  Id.  Anal.  Algol. 
Cont.  I,  p.  68  ;  De  Toni  Syll.  Alg.  Vol.  Ill,  p.  264. 

Fronds  membranaceous,  dichotomo-flabellate,  attached  to  shells, 
gravels,  rocks  etc  by  the  lower  portions  of  fronds,  slightly  decumbent, 
7-13  cm.  high,  with  broadly  linear  segments,  0.4-10  mm.  broad, 


—     16     — 

bifid  or  emarginate  at  apices,  standing  from  roundish  erecto-patent 
axils  furnished  with  minute  teeth  or  processes  along  both  margins, 
which  often  grow  up  into  proliferous  leaflets.  --  Sporangia  (isolated) 
and  oogonia  densely  scattered  over  both  surfaces  of  the  frond.  In 
living  state,  sub-concentric  zones  of  iridescence  are  often  observed. 

Hab.  :  On  rocks  between  tide  marks  near  low  tide  in  warmer 
parts  of  the  country.  Okinawa  Isl.  (Ryukyu),  Mogi  and  Cape  Nomo 
near  Nagasaki,  Hama-shima  (Prov.  Shima),  Kotsubo  (Prov.  Sagami). 
Fruits  :  —  summer. 

Remarks  :  On  referring  our  plants  to  the  present  species  I  have 
seen  neither  illustrations  nor  reliable  specimens  but  references  quoted 
above. 

PL.  CIV.  Fig.  1  :  tetrasporic  frond  of  Dictyota  patens  }.  Ag.,  \. 
—  Fig.  2  :  marginal  teeth  near  terminal  portion  of  a  branch,  -±.  —  Fig. 
3  :  cross-section  of  frond,  ~.  —  Fig.  4  :  root-fibres  emmitted  from  the 
surface  of  the  lower  attaching  portion  of  frond,  ±\-.  —  Fig.  5  :  root- 
fibres,  ".  —  Fig.  6  :  portion  of  branch  bearing  tetrasporangia,  \.  — 
Fig.  7  :  portion  of  frond,  showing  the  cells  of.  the  cortex  and 
inner  layer  and  tetrasporangia,  -~.  —  Fig.  8:  portion  of  the  frond  bear- 
ing oosporangia,  1.  —  Fig.  9  :  surface-view  of  frond  bearing  oosporic 
sori  ;  a,  a,  those  on  the  under  surface,  —.  —  Fig.  10  :  oosporic  sori, 
^*.  —  Fig.  11  :  vertical  section  of  an  oosporic  sorus,  -J-. 


Dictyota  Lamour.   1809. 

3)     3>     £     <•     3     Jl. 
DICTYOTACEAE     fo   &   •%    <*    ?  &. 

»  -y  7  m  *  %  $.  «  ft  iuj£  *,  *  Wi  •*•  v,  -  m  '  *ra  m 
*  1-  r  i&  &  '  &  Jj  &  '  ^  m  '  -  m  w  an  *  * 
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Dictyota  dichotoma,   3)  A  t>'  <*  3  ,  -  ->  r  ± 

-$'%•>*   Dictyotos  (if  JK)  3    'J  B£  /^  ;  BP  ^  fl 

^  ®  3  ?  M:  II  ->  ^  ^  ^J  -  *  '"•      In  ^  *  3jt  iifc 
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Dictyota  patens  J.  Ag. 

fe    A,   *   fr    •&•        |?0     W    fi 

&  civ         fig. 


t  -^ 

IK]  j6 


is  m  * 
^  v  ^ 

*  ;  lit 


o  s-io  mm. 


r 


\* 


—      IS     — 


CIV  g  J£.         1  :  Dictyota  patens  J.  AJJ.,     I    &  A/  ft  ^  tT,  ^  P9 


fl§  ^  fit  ilia-  ¥ 

n.  %,  ^.—  6  :   mfrm^&nftxrtii.,  \.~7  :   H  »  B  ^  *  7  /f  / 

> 


,     .- 

8  :  IP  *B  Ufi  7  Jff  ^  A  flS  ^  -  SB,  1--9  :  IP  $0  ti  J¥  ?  ^T  *  ^  fit  ^  ^ 

U;  «,  o,  «  M  '  *  ^  ;  -V--10  :  #P  )Na  M  I*,  v—  11  =  ^  ±  '  «  if  ®, 
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Caulerpa  Freycinetii  var.  typica  f.  lata  Weber  van  Bosse.  * 

Nom,  Jap. !      Yore-Zuta. 
PL.  CV,  Fig.  1-3. 

Caulerpa  Freycinetii  var.  typica  f.  lata ;  Weber  van  Bosse 
Monogr.  des  Caulerpes  p.  313,  PI.  XXV,  Fig.  4-5. — C.  Freycinclii 
Ag.  Sp.  p.  446 ;  Kuetz.  Tav.  Phyc  IV,  Taf.  4,  Fig.  3 ;  J.  Ag.  Till 
Alg.  Syst.  I,  p.  20  ;  De  Ton!  Syll.  Alg.  I,  p.  458. — C.  Freycinetii 
var.  serndata  Zanardini,  PI.  in  Mar.  Rubr.  coll.  p.  183. 

Hab. :     Ryukyu. 

*  Correction :     PL.  CV,   Fig.    1-3;    for    Caulerpa   Freycinetii  Ag.    read 
Caulerpa  Freycinetii  var.  typica  f.  lata   Weber  van  Bosst. 


PL.  CV. 


Caulerpa     Freycinetii   Ag-.   i  *l -?"  ft ;  Fig-.   1-3 

Caulerpa  Freycinetii  Ag.  var.  de    Boryana    Weber. 

f.  occidentalis    Weber.  SvliX'-o'Y;.  Fig-.  4-6. 
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var.  cle  Boryana  f.  OCCidentalis  Weber  van  Bosse. 

Norn,  Jap.  :     Saihai-Zuta. 

PL  CV,  Fig.  4-6. 

Caulerpa  Freycinetii  var.  de  Boryana  f.  occidentalis  Weber  van 
Bosse  Monogr.  des  Caulerpes  p.  315,  PI.  XXV,  Fig.  IQ-II.—  Cau- 
lerpa Boryana  }.  Ag.  Till  Alg.  Syst.  I,  p.  20  ;  De  Toni  Syll.  Alg.  I, 
p.  459.  —  C  Freycinetii  Bory  Voy.  Coq.  PI.  22,  f.  2.  —  C.  najadiformis 
Kuetz.  Tab.  Phyc.  Vol.  VII,  t.  4,  a. 

Hab.  :     Ryukyu 

PL.  CV,  Fig.  1-3.  Fig.  1  :  frond  of-  Caulerpa  Freycinetii  var. 
typicaf.  lata  Weber  v.  Bosse,  \.  —  Fig.  2-3  :  portions  of  a  frond,  f 

PL.  CV,  Fig.  4-6.  Fig.  4  :  frond  of  Caulerpa  Freycinetii  var. 
de  Boryana  f.  occidentalis  Weber  v.  Bosse,  \.  —  Fig.  5  :  portion  of  the 
frond,  £.  —  Fig.  Q  :  marginal  tooth,  ^. 

Caulerpa  Lamour.   1809. 
V    ib    ->'    11    M- 

CAULERPACEAE      ^    fc    ^  1l  ft 
fig  •"  Pjl  =  *R   !•  &'   b  H  h  /  E  S'l  7'%'  *;  M  <"  ft  H!£  V  7  13  ^l  S'. 

STIBlJlf  3  ?  ISfi  **  ^  ffi  y.KJiUBlS  a  )»  m^X-^fe-t 

^  li  7  ft  ->,  ft  ^  li  ^   /'^JK^^-kA'll   J  -ft  *  /"  T    ')  &-*  Z 


70  H  r  ? 


H 


caulos   (gV")   b  erpo  (f)  ^  ^)   b    a    J   ^  ^  ;  ft]  jg  ^  ^  J&  ^  - 
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Caulerpa  Freycinetii  var.  typica  f.  lata  Weber  van  Bosse.* 


m  m,  1- 

in  *  Pft 


a  E  - 


2  cm. 


t'  ix  7-  3^ 

P3  IBfl  ^  IS 


-y,  35  ^ 
**  ?    * 


PI  -y 


*  7  a  ^  IB 


si  $ 


m  - 


7-  ^  ft,  ^*  7  r  ^  -  7',  7   v  v  1*  J  -  ^,  X 


var.  de  Boryana  f.  occidentalis 

Weber  van  Bosse. 

s  i^  ii  ^  *5  K     $1  /N-  is, 

^    CV    g  K,  4-6  g. 

*w^^  -^-  *s  ^  ii  a  ^  x  -  Ji  in  «  v 


J/,  it;  ^  ^'  ;  a  -  /J>  ^ 


*)     f^   CV  ^  ^,  1-3  p|  :  Caulerpa   Freycinetii  Ag.  •>••  Caulerpa 
Freycinetii  \rar.  typica  f.  lata  Weber  v.  Bosse    b  fT  j£  ^  • 
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§|  CV  d)  JUt,  1-3  p.  1  :  Caulerpa  Freycinetii  var.  typica  f.  lata 
Weber  v.  Bosse,  I  ft,  -?  ft,  ;  jj*,  J.—  2-3  :  fig  /  —  SM- 

si&  CV  |U  j{g,  4-6  d|.  4  :  Caulerpa  Freycinetii  var.  de  Boiyana  f. 
occidental  Weber  v.  Bosse  /  f§,  £.—5  :  if  /  —  $J,  £.—6  :  SB  fit,  ^. 


Corrigenda. 

PL.  CII,  Fig.  1-2  :  for  Plocamium  abnorme  H.  et  H,  var,  unci- 
natitm  read  PL  abnorme  H.  et  H.f.  uncinatum. 

PL.  CIV  :  for  Dictyota  patens  Kuetz.  read  Dictyota  patens  J. 
Ag. 

PL.  CV  :  for  Caulerpa  Freycinetii  Ag.  read  Caulerpa  Freycine- 
tii var.  typica  f.  lata  Weber  van  Bosse. 

In  the  Icones  Vol.  II,  No.  10,  p.  184,  PL.  C,  Fig.  7-11  I 
published  an  Acetabularian  plant,  as  a  new  sp.  struck  by  its  smallest 
size,  under  the  name  of  Acetabularia  minutissima  Okam.;  but  more 
afterward  I  came  to  doubt  its  specific  value  and  by  closer  examination 
I  found  it  to  be  identical  with  Acetabularia  polypkysoides  Crouan ; 
and  so  it  must  be  reduced  to  a  synonym  of 

ACETABULARIA  POLYPHYSOIDES  Crouan. 

Acetabularia  polypJiysoides  Crouan ;  Solms.  Monograph  of  the 
Acetabularieae  p.  29,  pi.  iv,  figs.  2,  6  ;  Howe  Phycological  Studies 
IV  :  the  genus  Neomeris  and  notes  on  other  Siphonales  p.  92,  pi.  6,  f. 
16-20,  pi.  7,  f.  5-9. 

Our  plants  (only  few  in  number)  have  rather  thickly  encrustated 
disk  which  is  very  shallow  and  though  inter-radial  lime-mass  is  shorter 


than  the  rays,  their  free  margins  are  more  or  less  encrusted  (wood- 
cut fig.  2).  Sporangia  (rays)  12-16  (mostly  1 6)  varying  from  intlated- 
obovoid  and  twice  or  a  little  more  times  as  lone  as  broad  to  clavato- 

o 

cylindrical  and  thrice  or  a  little  more  times  as  long  as  the  greatest 
wideth  ;  coronal  processes  knob-like,  oval  or  a  little  longer  in  radial 
direction,  67x75,^  (in  one  which  I  have  measured),  each  bearing 
(4?) -5-6  hair-scars  arranged  in  elliptical  manner;  hypopeltal  process 
wanting  ;  aplanospores  globose  or  ovoid  or  somewhat  elliptical  (in  one 
I  have  measured  go/*  in  diameter)  ;  stipe  usually  much  corrugated  and 
enlarged  in  the  upper  part,  measuring  0.5  mm.  in  the  thickest  part. 
Explanation  of  the  wood-cut-figures. 

Fig.  i  :  portion  of  rays  and  the  stem,  ™. 

Fig.  2  :  disk  viewed  from  above,  calcified,  *f. 

Fig.  3  :  sporangia  a,  b,  c  of  fig.    i,  and  portion  of  the  corrugated 
stem  showing  hair-scars  on  coronal  processes, 
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jJt  :     Plocamium  abnorme  H.  et  H.  var.  uncinatum   ->•>   PL. 
abnorme  H.  et  H.  f.  uncinatum    -/  '0$. 

:     19  *>  <>   '  @  I'll  -»  ^  fl1  I)    '  -  ^  j£   b  fTIE  *  • 
K  :     Dictyota  patens  Kuetz.  -»  Dictyota  patens  J.  Ag.  S  fjl. 

fifl   CV    HI  JJJsc  :     Caulerpa  Freycinetii  Ag.  -»   Caulerpa  Freycinetii   var. 
typica  f.  lata  Weber  van  Bosse    /  jjjSj. 

*  m  m  &,  n  ^,  ai  +  w.  |g  184  M.  ^  c  H  JR.  7-1  1  H  -  **  r  ^  - 

Acetabularia  minutissima  Okam.  ^^^JSlr—  ^®>    T'/h^A'  Aceta- 
butaria    ?  ^  ^  ^  #    ?  ;  ^  5?  ^  -»  ^  1&  '  @  >   7"  /h  t  ^  **  ^  -  $| 

*  -  fr  fl  *  ?   b  S  fc  ^  ^  '  '  *  *  iTt  ^  ^  ^  ii  ^  ^  ^  Jy  ?  IE  - 

^.^W^u^^^  —  ^^^"^  Acetabularia  polyphysoides  Crouan  ^-  /v 


ACETABULARIA  POLYPHYSOIDES  Crouan. 


^c  •"  a  &  3  J  ^  ^  x  'r  v  F  *,]&$.  s  Mffi-"'  ^^ftMUl  ?  £1 

7  i&  •*»  ^x-  ^lilKP  ^  31  &)  -•*  12-16  (^  *  1  6)  -  c/  7-  1^  ^  ^  ^ 
ffl  IP  ^  3  Ml  ^  JR—  HI  tt  JUt  »  a  J?,  il'HP  ^  ^  *  ^  -  '&  ft  ^  *S 
^  -  {g  3C  -  -  iK-  f^  -  y  ^  K  ^  JK  /  *  ^  -  3t;  ®  ^  ^5  #  y  H  15 


f  ±  3f  0  iS  *B  (corona  superior) 
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(if- 


;  rr  y 


JK  *  S2  ?'J  •*  ;  T  ^  ff^  Jl5  iSP  (corona  inferior) 

fl£i  ^  -  J$  JK,  ^p  m  TV  Z.  -  «'i  tff  HI  ^  ^  ? 


It  y  **••'"  90  /'  '  iff 

v  ^J  0.5  mm.  /  ±,  ?   7    y  . 
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3  :     i   0  y    a,, 
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Gelidium    Amansii     Lamour.       "t    X.    < 


—    25 
Gelidium  Ainausii  Lamour. 

Norn,  Jap, :   Tengnsa. 

PL.  cvr. 

Gelidium  Amansii  Lamour.  in  Kiitz  Tav,  Phyc.  XVIII,  p.  16, 
t.  44,  Id.  Sp.  Alg.  p.  766;  Martens  Preus.  Exped..  Bot.  p.  18; 
Collins,  H olden  and  Setchell  Phycotheca  Boreal.  America.  No.  585. 
—Fants  Amansii  Lamour.  Diss.  p.  48,  Taf.  26,  f.  2-5. — Sph&rococ- 
cus  carlUa^incns  ,?•  setaceus  Ag.  after  Martens  /.  c. —  Gelidium  carti- 
lagincn.n  Harvey  in  Perry's  Reise  II,  p.  331. 

Fronds  caespitose,  filiform  or  linear,  rising  from  fibrous  roots, 
ancipito-compressed  or  almost  flat,  densely  branched  from  near  the 
base  in  3-4  times  pinnate  manner.  Branches  alternate,  opposite  or 
irregularly  set,  patent,  often  slightly  flexuose  ;  the  lower  ones  are 
longer  than  the  upper,  becoming  gradually  shorter  above  and 
similarly  loaded  \vith  lesser  sorts  of  branches  in  turn.  Ramuli  short 
and  pointed  and  often  furnished  with  ramelli.  Plants  attain  the 
height  of  10-25  cm>  mostly  10-15,  with  the  breadth  of  0.5-2  mm. 
Tctrasporangia  are  produced  in  an  elongated  or  roundish  oblong 
sorus  formed  on  the  upper  portion  of  a  ramulus.  Cystocarp  swollen 
beneath  the  apex  of  a  ramulus  either  terminated  with  a  simple  or 
more  or  less  branched  apical  portion  of  the  ramulus.  Colour  shinin-T 
purplish  red.  Substance  cartilaginous,  somewhat  membranaceous  in 
thinner  and  broader  ones;  the  fronds  do  not  adhere  to  paper  in  drying. 

Hab. :     On  the  rocks  and  stones   extending  from    tidal    marks 

o 

to  the  depths  of  14  fathoms  in  the  Pacific  coast  and  to  about  5  fa- 
thoms in  the  Japan  Sea.  Keerun  (Taiwan);  from  the  east  and  west 
coasts  of  Kyushyu  to  Kinkwasan  ;  coast  of  the  Japan  Sea  ;  western 
coast  of  Hokkaido.  In  Chosen  at  Saishutu,  Fusan,  Kokuzanto  (14 
PL.  CVI— CX,  " 


fathoms),  Ursan,  Seikoshin.     Friuts  :  spring  to  summer. 

Length  of  the  frond,  breadth  of  the  branches,  shape  of  the  tetra" 
sporic  rainuli,  habit  of  the  branches  and  substance  of  frond  much  vary 
according  to  specimens.  Branches  are  usually  very  patent,  while  in 
others  more  erect ;  in  some,  breadth  of  the  branches  vary  according  to 
portions,  and  broader  segments  suddenly  taper  to  filiform  ones.  The 
variation  of  breadth  of  the  branches  may  in  some  measures  be  seen 
from  the  illustrations  given.  Tetrasporic  sori  are  mostly  formed  in 
spatulately  expanded  ramuli,  while  in  others  in  smaller  roundish  knob- 
like  swollen  apices  of  rafmuli.  Substance  is  firmer  in  thicker  or  sub- 
cylindrical  and  slenderer  frond,  and  is  somewhat  membranaceous  in 
thinner  and  broader  ones.  The  variation  of  substance  originates  from 
the  differences  of  the  localities  of  plants.  The  present  plant  grows  in 
more  or  less  sheltered  places  extending  from  the  midtide  to  the  depths 
of  5-14  fathoms  and  those  growing  in  calm  places  are  softer  than 
those  growing  in  the  place  where  tidal  currents  are  in  a  good  flow. 
As  the  plant  has  a  very  wide  distribution  in  this  country  the  general 
aspect  often  so  much  differs  that  one  may  take  some  of  the  specimens 
for  a  distinct  species. 

The  alga  is  perennial   and   during   one  year  it  makes  the  growth 

of  10-13  cm.,  though  the  rate   of  growth  differs  according  to  the  con" 

ditions  of  the  environments.     In  this  country   the  present  seaweed  is 

argely  used  as  the  material  of  "  Knnten  "  that  is  well  known  seaweed 

jelly. 

PL.  CVI.  Fig.  1  :  sterile  typical  frond  of  Gclidiuin  Amansii 
Lamour.,  1. — Fig.  2  :  portion  of  frond,  i. — Fig.  3  :  portion  of  sterile 
frond  having  filiform  branches,  \. — Fig.  4  :  portion  of  tetrasporic 
frond  having  broader  segments,  {-. — Fig.  5  :  cystocarpic  branch,  \. — 
Fig.  6  :  tetrasporic  ramuli,  \5. — Fig.  7 :  cross-section  of  a  tetrasporic 
ramulus,  9*-. — Fig.  8 :  ramuli  bearing  cystocarps,  y. 
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Dictyota  linearis  (Ag.)  Grev. 

Nom.  Jap. :    Iio-amutei. 

PL.  CVII. 

Didyola  linearis  (Ag.)  Grev.,  ^/^  ^//  //.  A"Z//7;  J.  Ag.  Sp. 
Alg.  I,  p.  99;  Id.  Till  Alg.  Syst,  V,  p.  101;  Id.  Anal.  Alg.  Cont.  J, 
p.  77  ;  Kiitz.  Tab.  Phyc.  IX,  t.  21  ;  De  Ton!  Syll.  Alg.  Ill,  p.  275. — 
D.  angiistissima  Soncl.  in  Kiitz.  Tab.  Phyc.  IX,  t.  21,  f.  4. 

Fronds  narrow-linear,  membranaceous,  densely  intricated  and 
twisted,  rooting  at  intervals,  dichotomo-decompound,  with  widely 
patent,  entire  and  translucent  segments,  which  are  divaricated  above, 
ending  in  blunt  apices.  Cells  of  the  epidermal  layer  are  elongated 
and  those  of  the  internal  arc  larger  and  rectangular,  3-4  times  long 
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as  broad,  arranged  in  5-6  longitudinal  rows  between  both  margins  in 
the  narrower  portions  and  are  very  translucent  in  younger  portions. 
Breadth  of  segments  are  0.3-2  mm.  Colour  yellowish  brown  or 
greenish-olive.  Substance  thin  membranaceous  and  the  frond  adheres 
to  paper  in  drying. 

Hab.  •  entangled  on  the  fronds  of  Sargassum  tortile  in  3-4 
fathoms  at  Ushijima  in  Prov.  Sanuki  ;  No,  Teradomari  and  Awo- 
shima  (Prov.  Yechigo),  Sado. 

PL.  CVII.  Fig.  1-2  :  sterile  fronds  of  Dictyota  lincaris  (Ag.) 
Grev.  from  Prov.  Sanuki,  \. — Fig.  3  :•  portion  of  the  same  (^  mm. 
in  breadth)  with  hairy  roots,  ?. — Fig.  4  :  terminal  segments  of  tl-.e 
same  showing  hairs  and  rudimentary  roots  on  both  surfaces  of  the  frond, 
\  — Fig.  5  :  terminal  portion  of  a  frond  from  Prov.  Sado  with  broader 
segments,  \ — Fig.  6:  cells  of  the  internal  layer  seen  through  the 
epidermis  of  the  portion  at  the  second  fork  from  the  apex,  -*. — Fig. 
7  :  surface  view  of  the  epidermal  cells,  a  little  below  the  apex,  ^,— 
Fig.  8  :  cross-section  of  frond  with  hairy  roots  from  the  under  surface, 
S1°. — Fig.  9  :  beginnings  of  hairy  roots,  -;[-. 
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Dictyota  divaricata  Lamour. 

Nom.  Jap,  :     Kad.-uno-Auridzi. 

PL.  CVIII,  Fig.  i-S. 

Dictyota  divaricata  Lamour.,  J.  Ag.  Till  Alg.  Syst.  V,  p.  101  ;  Id. 
Anal.  Algol.  Com.  I,  p.  78  ;  DeToni  Syll.  Alg.  Ill,  p.  276.—  Dictyota 
Bartayrcsiana  var.  /?.  divaricata  }.  Ag.  Sp.  Alg.  I,  p.  q\.-^-Dictyota 
Xotarisii  Sond.  in  Kuetz.  Tab.  Phj-c.  IX,  t.  25,  f.  III. — Dictyota 


—     32     — 
acntiloba  Kuetz.  Tab.  Phyc.  IX,  t.  29  (non  J.  Ag.) 

Fronds  caespitose,  15-20  cm.  high,  rising  from  decumbent  and 
densely  intricated  basal  portions,  linear,  entire,  3-5  mm.  broad 
at  basal  portion, ^gradually  tapering  above,  torted,  dichotomo-decom- 
pound,  with  the  segments  standing  on  patent  or  ereclo-patent 
axils,  furnished  with  simple  or  dichotomous  proliferations  on 
both  surfaces,  divaricated  and  somewhat  alternately  arranged  in 
upper  branches  which  end  in  slightly  attenuated  emarginate  apices. 
Tctrasporcs  scattered  over  both  surfaces  of  the  frond.  Colour 
yellowish  brown,  becoming  darker  in  drying.  Substance  mem- 
branaceous  and  the  plant  imperfertly  adheres  to  paper  in  drying. 

Hab.  :  On  rocks  near  low  tide.  Ryukyu,  Prov.  Satsuma,  Ushi- 
buka  in  Amakusa  Isl.,  Cape  Nomo  (Prov.  Hizen),  Aburatsu  and 
Bindare  (Prov.  Hyun;a),  Mogi  (near  Nagasaki),  Cape  Shiwono-misaki 
(Prov.  Kii). 

PL.  CVIII,  fig.  i-S.  Fig.  1  :  sterile  frond  of  Dictyota  dhari- 
cata  Lam.,  }. — Fig.  2 :  terminal  portion  of  another  plant  from 
Agincort  I.,  \. — Fig.  3  :  cells  of  the  internal  layer  seen  through  the 
epidermis,  just  below  the  apex,  ^. — Fig.  4-  :  lower  portion  of  the 
frond  in  surface  view,  -r>*. — Fig.  5 :  portion  of  the  frond  bearing 
letraspores,  f. — Fig.  6  :  portion  of  the  same,  41?. — Fig.  1  :  tetra- 
sporangium,  ^-If. — Fig.  8  :  hair-like  roots  emitted  from  the  margin 
of  lower  intertwined  portion,  -*. 

Dictyota  divaricata  Lamour. 
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Dictyota  marginata  Okam.  nov.  sp. 

Norn.  Jap, :    Fwkvrin-Amidsi, 
PL  CVIII,  Fig.  9;  PL  CIX. 

Fronds  caespitose,  erect,  rising  from  a  scutate  disc  (?)  with 
fibrous  roots,  15-20  cm  high,  more  or  less  stupose  at  base,  tapering 
below  into  the  stem,  from  which  (chiefly  from  the  both  sides)  filiform 
stolonlike  segments  are  emitted  which  grow  up  into  new  fronds,  clicho- 
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tomo-decompound,  with  erecto-patent  branches  standing  on  roundish 
axils,  forming  the  flabellate  outline  when  spread  out  on  paper.  Branches 
more  or  less  pinnately  arranged  in  an  alternate  manner  with  terminal 
or  ultimate  segments  ending  in  a  little  expanded  obtuse  and  slightly 
emarginate  apices.  Segments  broadly  linear,  a  little  expanding  in 
cuneate  form  beneath  forks,  3-7  mm  broad,  sometimes  10  or  more. 
Margin  entire  and  thickened  as  if  bordered.  In  the  cross-section  of 
frond,  cells  of  the  internal  layer  at  the  marginal  portion  are  thickend  and 
many  layered,  instead  of  being  one.  Cells  of  the  internal  layer  are 
subequal  in  length  and  being  arranged  in  somewhat  transverse  rows, 
they  appear  in  the  surface  view  as  if  transversely  striated  with  curved 
lines  extending  between  both  margins.  Tetraspores  densely  scatter- 
ed over  the  surface  of  frond  leaving  marginal  portions  sterile,  but  in 
some  specimens  they  are  seen  somewhat  to  form  irregular  patches. 
Colour  greenish  brown  when  young  becoming  more  yellowish  and 
darker  when  old.  Substance  thick  membranaceous  and  the  plant  does 
not  adhere  to  paper  in  drying.  Fruits  in  summer. 

Hab.  :  Futae  in  Amakusa  I.,  Cape  Nomo  and  Hirado  (Prov. 
Hizen),  Shinhama  (Prov.  lyo),  Enoshima  (Prov.  Sagami),  Onahama 
(Prov.  Iwaki),  Kinkwazan  and  Karakuwa  ( Prov.  Rikuzen). 

A  new  species  under  the  subgenus  Slrigocarpus  perhaps  to  be 
ranked  in  the  vicinity  of  Dictyota  pinnatijida  Kuetz.  It  is  easily  dis- 
tinguished by  its  having  thickened  margins  and  stolon-like  radical 
filaments.  Though  the  ramification  is  more  or  less  dichotomo- 
pinnate,  yet  some  have  an  appearence  much  resembling  Dictyota  dicho- 
toma  (Huds.)  Lamour. 

PL.  CVIII,  fig.  9.  Young  frond  of  Dictyota  marginata  Okam. 
n.  sp.,  appearing  like  Dictyota  dichotoma  (from  Enoshima). 

PL.    CIX.     Fig.    1  :  fully   grown   frond,  \. — Fig.    2  :   portion  of 
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the  same,  ].  —  Fig.  3  :  cross-section  of  frond  showing  the  thickening 
of  margin,  ^5.  —  Fig.  4:  tetrasporic  sori,  J-.  —  Fig.  5:  portion  of  a 
young  frond  having  pinnately  arranged  segments  (from  Enoshima), 
\.  —  Fig.  6  :  stolon-like  radical  filaments  (from  Enoshima),  \.  —  Fig. 
7  :  cross-section  of  a  young  frond  (from  Enoshima),  -J-5. 
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Caulerpa  sertularioides  (Gmel.)  Howe 
f.  longipes  J.  Ag. 

Nom.  Jap. :     Takanoha-dzuta. 

PL.  CX,  Fig.   1-3. 

Caulerpa  sertularioides  (Gmel.)  Howe  Phyc.  Stud.  II,  p.  576, 
Svedelius  Ecol.  and  Syst.  Stud,  of  Ceylon  Sp.  of  Caulerpa,  p.  14. — 
C.  plniuaris  /',  longipes  Weber  v.  Bosse  Mongr.  d.  Caulerpes  p.  295, 
J.  Ag.  Till  Alg.  Syst.  p.  15,  De  Toni  Syll.  Alg.  I,  p.  453. — Fucus 
taxifolius  Turn.  Hist.  Fuci  t.  54. 


PL.  CX. 


Caulerpa    sertularioides    (G-mel.)    Howe    £ •»'  <r>  !±  o"  ^.    Fig1.  1-3. 
Caulerpa    taxifolia    (Vahl)    Ag".   \.»«>*-o-/i    Fig1.  4-5. 
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Hab.  :     Ryukyu  (Kuroiwa). 

PL.  CX,  fig.  1-3.  Fig.  1:  two  fronds  of  Caulerpa  scrtnlari- 
oides  (Gmel.)  Howe  /.  longipcs  J.  Ag.,  •}.—  Fig.  2  :  portion  of  frond 
magnified,  $.  —  Fig.  3  :  apex  of  a  pinna,  ?.*. 
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Caulerpa  taxifolia  (Vahl)  Ag.  f.  typica  Sved. 

Norn.  Jap,  :     Icliit-J^uta. 
PL.  CV,  Fig.  4-5. 

Caulerpa  taxifolia  (Vahl)  Weber  v.  Bosse  f.  typica  Svedelius 
Ecolog.  and  Syst.  Stud,  of  the  Ceylon  Sp.  of  Caulerpa  p.  112,  Weber 
v.  Bosse  Monogr.  d.  Caulerpes  p.  292.  —  C.  taxifolia  J.  Ag.  Till  Alg. 
Syst.  p.  14,  Reinke  Ueber  Caulerpa  p.  15,  f.  19.  —  C,  falcata  Kuetz. 
Tab.  Phyc.  VII,  tab.  5.  fig.  V. 

Hab.  :     Ryukyu   (Kuroiwa). 

PL.  CV,  fig.  4-5.  Fig.  4:  frond  of  Caulerpa  taxifolia  (Vahl) 
f.  typica  Sved.,  \.  —  Fig.  2  :  portion  of  frond,  f. 

Caulerpa  taxifolia  (Vahl)  Ag.  f.  typica  Sved. 
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Dictyota     dichotoma     (Huds.)     Lamour. 
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Dictyota     dichotoma     (Huds.)     Lamour. 
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Dictyota  dichotoma  (Huds.)  Lamour. 

Nonii  Japi :  Amidzi-giisa. 
PL.   CXI-CXIII. 

Dictyota  dichotoma  (Huds.  Alg.  Angl,  p.  476],  Lamour.  Essai 
p.  58,  J.  Ag.  Sp.  I,  p.  92,  Id.  Till  Alg.  Syst.  IV,  p.  92.,  Id. 
Anal.  Alg.  Cont.,  I,  p.  67,  Kuetz.  Sp.  Alg.  p.  554,  Id.  Tab.  Phyc. 
IX,  t.  10,  De  Toni  Syll.  Alg.  Ill,  p.  263,  Engl.  u.  Prantl.  Pflanzen- 
fam.  Algen,  p.  297,  fig.  189,  Johnstone  and  Croall  III,  PI.  CLVIII, 
K.  Okam.  Alg.  Jap.  Exsic.  No.  38. — Zonaria  dichotoma  Harv. 
Phyc.  Brit.  t.  103. — Dictyota  vulgaris  Kuetz.  Tab.  Phyc.  IX,  t.  10. 
— D.  altemiata  and  elongata  Kuetz.  1.  c.  IX,  t.  u., — D.  latifolia  and 
affinis  Kuetz.  1.  c.  IX,  t.  12. — D.  acnta  and  volnbilis  Kuetz.  1.  c. 
IX,  t.  13. — D.  implexa  and  spiralis  Kuetz.  1.  c.  IX,  t.  14. — D. 
ornata  Zanard.  in  Kuetz.  IX,  t.  26. — Ulva  dichotoma  Lyngb.  Hydr. 
Dan.,  p,  31,  t.  6c. 

Fronds  more  or  less  stupose  at  base,  coespitose,  rising  from 
a  scutate  disc,  narrow  or  broadly  linear,  flat  or  torted,  dichotom- 
ous  or  dichotomo-pinnate,  more  or  less  expanding  with  erect  or 
patent  elongato-cuneate  segments,  with  margins  entire  or  loaded 
with  proliferations,  widely  parted  or  emarginated  at  apices,  ending 
.n  roundish-obtuse  segments.  Sori  densely  spread  over  both  sur- 
faces of  frond  leaving  narrow  marginal  portions.  Tetragonidial 
sori  elliptical  at  beginning,  afterward  becoming  irregular  in  shape  by 
growing  together.  Oosporic  sori  minute  dot-like  and  equally  scat- 
tered over  both  surfaces.  Colour  yellowish-green  or  more  brownish. 
Substance  thin  and  membranaceous  and  plant  imperfectly  adheres  to 
paper  in  drying. 

PL.  CXI— CXV  :  September,   1913. 
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Hab.  :  On  rocks  extending  from  high  tide  to  below  low-water 
mark.  Okinawa  Isl.  and  Raleigh  rock  (Ryukyu);  Prov.  Satsuma  ; 
Nomo  and  Hirado  (Prov.  Hizen);  Provs.  Bungo,  Tosa,  and  lyo ; 
Owase  (Prov.  Kii)  ;  Provs.  Shima,  Mikawa,  Idzu,  Sagami,  Awa, 
Hitachi,  Iwaki  and  Rikuzen  ;  Miyako  (Prov.  Rikuchyu),  Hakodate  ; 
Provs.  Iwami,  Tango,  Wakasa,  Noto,  Yechigo,  Sado  and  Uzen  ; 
Hebiura  and  Oma  (Prov.  Mutsu),  Riishiri  (Hokkaido).  Fruits  :-late 
spring  to  summer. 

Remarks.  Size  of  frond,  habit  and  breadth  of  branches,  mode  of 
ramification,  characters  of  terminal  segments  etc.  much  vary  according 
to  specimens  from  different  localities.  But  as  it  is  difficult  to  separate 
one  from  another  as  a  distinct  species,  there  being  several  gradations 
from  one  form  to  another,  I  think  all  those  variations  as  the  dif- 
ferences of  forms,  consideriug  that  many  diffterent  species  illustrated 
in  Kuetz.  Tab.  Phyc.  /.  c.  are  put  under  one  species  as  the  forms 
of  Dictyota  dicJiototna. 

Those  forms  which  I  took  for  the  typical  one  have  more  or 
less  flabellately  expanded  regularly  dichotomous  frond,  having 
mostly  erect,  entire  and  flat  (/.  e.  not  torted)  segments,  ending  in 
blunt  and  einarginate  apices  with  the  breadth  of  segments  varying 
from  2  to  10  mm.  (mostly  5-6)  and  10-15  cm.  in  height  (PI.  CXI, 
fig.  1-3).  From  those  forms  there  are  some  deviations  among  the 
typical  ones  in  torting  of  segments,  spreading  of  parts  and  taper- 
ing of  apices  (PI.  CXII,  fig.  2-3).  In  some  specimens  proliferations 
are  produced  both  from  margins  and  surfaces  (PL  CXII,  fig.  i,  7). 
In  robust  ones  fronds  often  attain  the  height  of  30  cm.  and 
epidermal  cells  are  here  and  there  (mostly  at  margins)  seen  to  be 
transversely  divided  into  two.  They  are  thicker  in  substance  and 
have  darker  brownish  colour  than  usual  forms  which  have  thin 
membranaceous  substance  and  light  yellowish-brown  colour.  Those 
robust  forms  let  us  remind  our  Pachydiclyon  coriaceum  which  how- 
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ever  differs  in  having  still  darker  colour,  more  thicker  substance,  erect 
emarginate  apices  and  hypodermal  cells.  In  some  fronds  as 
illustrated  in  PI.  CXII,  fig.  3  (from  Cape  Nomo)  basal  portions 
are  stupose  for  a  distance  of  4-5  cm.  from  the  root. 

In  the  next  place  there  is  one  which  I  took  for  f.  implexa. 
It  has  the  frond  of  mediate  size  which  has  upper  segments  torted 
and  interwoven,  being  dissolved  into  slenderer  branches  from  the 
lower  broader  portions.  In  the  specimens  now  before  us  such 
fronds  attain  6-1 1  cm.  in  height  with  the  breadth  of  2-3  mm.  at 
lower  portions  in  dried  specimens  and  tapering  above  into  0.3-1 
mm.  in  breadth.  Terminal  segments  are  erect,  obtuse  and  emar- 
ginate as  well  as  widely  parted  and  more  tapering.  In  one  and 
the  same  frond  those  different  characters  of  terminal  segments  are 
often  observed  as  illustrated  in  PI.  CXII,  fig.  4-6. 

Lasty,  there  is  still  another  form  which  has  branches  more  or 
less  pinnately  arranged.  Of  the  plant  of  this  form,  there  may  be 
distinguished  some  two  variations.  As  I  have  illustrated  in  PI. 
CXIII,  frond  has  an  appearence  much  differing  from  the  typical 
form  having  elongated  and  straight  rachises  on  both  sides  of  which 
lateral  dichotomous  branches  are  pinnately  arranged.  These  forms 
which  have  broader  segments  are  seen  along  the  Pacific  coast  of 
this  country.  Another  one  has  more  or  less  flexuose  branches 
having  a  flabellate  outline,  and  of  this  form  apical  segments  are 
either  blunt  and  emarginate  or  more  acute  and  parted.  Those  forms 
are  mostly  found  along  the  coast  of  the  Japan  Sea  and  they  have 
narrow  linear  fronds. 

Of  fructifications  some  remarks  must  be  given  about  the 
arrangement  of  sori  of  oospores  and  tetragonidia.  The  former  are 
equally  scattered  over  both  surfaces  as  minute  dots  except  narrow 
marginal  portions,  while  the  latter  are  produced  forming  an 
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elliptical  sorus,  at  least  at  the  beginning,  as  it  is  seen  from  those 
formed  in  terminal  segments.  They  become  gradually  confluent 
and  in  some  irregularly  roundish  sori  are  formed,  while  in  the 
other  more  or  less  elongated  linear  ones  are  produced.  Afterward 
they  become  more  and  more  confluent  and  the  whole  surface  excep 
marginal  portions  become  equally  covered  with  them.  Such  seems  to 
be  the"  case  in  the  fronds  having  broader  branches.  In  narrower 
fronds,  tetragonida  are  seen  from  the  beginning  to  be  densely 
scattered  in  elongated  patches  between  both  margins. 

PL.  CXI.  Fig.  1:  typical  form  of  Dictyota  dichotoma  (Huds.) 
Lamour.  bearing  tetragonidial  sori,  (from  Enoshima)  \. — Fig.  2  : 
oosporic  frond  from  Toba  in  the  Prov.  Shima,  \. — Fig.  3  :  tetra- 
gonidial frond  of  a  narrower  form  (from  Hebiura,  Prov.  Mutsu),  \. 
— Fig.  4  :  tetragonidial  frond  of  a  pinnate  form  (from  Nomo,  Prov. 
Hizen),  \. — Fig.  5 :  cross-section  of  basal  stupeus  portion  of  a 
frond,  °jl. — Fig.  6 :  surface  view  of  frond  showing  the  cells  of 
epidermal  and  internal  layers,  -^— . — Fig.  7  :  portion  of  a  tuft  of 
hairs,  "— . — Fig.  8  :  vertical  section  through  oosporic  sorus,  ^-. — 
Fig.  9 :  growing  apices  of  branches,  ^-. 

PL.  CXII.  Fig.  1  :  torted  and  proliferous  frond  of  Dictyota 
dichotoma  (Huds.)  Lamour.  (from  Futaye,  Prov.  Higo),  \. — Fig.  2: 
torted  and  slenderer  frond  (from  Prov.  Satsuma),  }. — Fig.  3  : 
torted  and  broader  frond  (from  Nomo,  Prov.  Hizen),  }. — Fig.  4  : 
portion  of  a  frond  which  I  took  for  f.  implc.va  (from  Prov.  Higo), 
£. — Fig.  5-6  :  two  forms  of  branches  taken  from  one  and  same 
frond  illustrated  in  the  fig.  4 ;  \. — Fig.  7  :  portion  of  a  typical  frond 
bearing  proliferous  segments  from  surfaces  and  margins  (from  the  coast 
of  the  Japan  Sea),  j. — Fig,  8  :  portion  of  surface  of  fronds  showing 


—    43    — 

tetragonidia  and  hair  tufts,  //,  -^. — Fig.  9  '•  oosporic  sori,  ^. — Fig. 
10  :  tetragonidia,    1*°. 

PL.  CXIII.  Fig.  1  :  tetrasporic  frond  of  a  pinnate  form  of 
Dictyota  dichotoma  (Huds.)  Lamour.,  (Cape  I\vai,  Prov.  Rikuzen)  \. 
— Fig.  2  :  cross-section  of  the  frond,  3J9. — Fig.  3  :  younger  forms 
of  tetragonidial  sori,  ?. — Fig.  4- :  tetragonidial  sori  more  advanced, 
\. — Fig.  5  :  tetragonidia,  -41a. 

Dictyota  dichotoma  (Huds.)  Lamour. 
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Cystoseira  articulata  J.  Ag. 

Mom.  Jap.!      Yabanc-inoku. 
PL.    CX1V. 

Cystoseira  artiatlata  }.  Ag.  Sp.  Alg.  I,  p.  216. — Hormophysa 
articnlata  Kuetz.  Tab.  Phyc.  X,  p.  22,  t.  61. — Hormosira?  articulata 
(Forsk.)  Zanard.  Plant  Mar.  Rub.  p.  243,  n.  35,  De  Toni  Syll.  Alg. 
Ill,  p.  1 88. — Cystoseira  (Hormophysa)  articulata  Kuetz.,  Okani. 
List  of  Mar.  Alg.  col.  in  Caroline  Islands  and  Australia,  (Dot.  Mag. 
Tokyo  Vol.  XVIII,  No.  209,  1904)  p.  6,  fig.  2-3. 

Root  and  Stem Fronds  many  times   laterally  branched 

on  all  sides,  interruptedly  winged  on  2-3  sides,  with  wings  truncated 
at  the  upper  side  and  cuneiform  below,  and  dentate  at  margins, 
producing  branches  from  the  axils  of  wings.  Fronds  attain  the 
height  of  20-30  cm.  with  the  wing,  10-13  mm.  broad.  Air-vessels 
swollen  in  upper  branches,  ellipsoidal,  trialated  and  chained,  5x8 
mm.  Conceptacles  produced  in  the  wings  of  vessels,  with  male  and 
female  cells  in  the  same  conceptacle,  containing  one  oosphere  in  an 
oosporangium.  Colour  dark  brown  in  dried  specimens.  Substance 
leathery. 

Hab. :     Okinawa  and  Heanza  Isl.  (Ryukyu). 

PL.  CXIV.  Fig.  1 :  frond  of  Cystoseira  articulata  }.  Ag.,  }. 
— Fig.,  2  :  branch  reimmersed  with  conceptacles  in  the  wings  of 
air-vessels,  \. — Fig.  3:  three  air-vessels  with  conceptacles,  ^. — Fig. 
4:  cross-section  of  an  air-vessel  showing  conceptacles,  f. —  Fig,  5  : 
antheridia  and  oosporangium,  2^. 
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Cystoseira  C.  Ag.  1821. 
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Pterocladia  capillacea  (Gmel.)  Born,  et  Thur. 

Norn.  Jap. :     Oba-kusa. 
PL.  CXV. 

Pterocladia  capillacea  (Gmel.)  Born,  et  Thur.  Not.  Algol,  p. 
57,  t.  20,  f.  7-7,  De  Toni  Syll.  Alg.  IV,  p.  162. — Gclidium  capil- 
laceum  Kuetz.  Tab.  Phyc.  XVIII,  t.  53,  Hauck  Meeresalg.  p.  190, 
fig.  82  a—c. — Fncus  capillaccus  Gmel.  Hist.  Fuci  p.  146,  t.  15,  f.  i. 
—  Gelidium  corneum  var.  a.  J.  Ag.  Sp.  II,  p.  470. — Gelidium 
(orncum  var,  pinnatnm  Kuetz.  Sp.  p.  764,  Tab.  Phyc.  XVII,  t.  50, 
f.  d-f.,  Harv.  Phyc.  Brit.  tab.  53,  f.  i. 

Fronds  ancipito-compressed  or  almost  flat,  rising  from  fibrous 
roots,  linear,  regularly  3-4  times  pinnate,  rib-less,  with  branches 
of  every  order  opposite  or  alternate,  very  patent  and  tapering 
toward  the  base,  mostly  obtuse  at  apices  (rarely  tapering  to 
slender  apices).  Tetrasporangia  in  pinnules  forming  oblong, 
spatulate  or  roundish  sori.  Cystocarps  formed  in  the  middle  por- 
tion of  a  pinnula,  hemispherically  swollen  on  one  side.  Colour 
purplish  red  fading  to  yellowish.  Substance  cartilaginous. 

Hab. :  On  rocks,  shells,  stones,  etc.  extending  from  high  tide 
to  tht  depth  of  4-5  fathoms.  Hoko-to  (Taiwan) ;  Goto  Isl.;  Provs. 
Tosa,  Kii,  Shima,  Ise,  Idzu,  Sagaini,  Awa,  Kadsusa,  Rikuzen,  Tsu- 
shima, Tango,  Wakasa  and  Noto.  Ogasawara-Isl.  Fruits  : — spring- 
summer. 

Fronds  attain  the  height  of  10-20  cm.  and  the  breadth  of 
frond  vary  from  0.5-2  mm.  being  often  very  slender  in  pinnules. 
The  plant  takes  a  very  different  appearence  according  to  its  habit- 
at. Those  growing  near  high  tide  are  densely  pinnate  in  elegant 
and  regular  manner  as  illustrated  in  fig.  3,  while  those  in  deeper 
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Pterocladia     capillacea     (Cm el.)      Born,   et    Thur. 
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waters  have  branches  loosely  set  (fig.  2  and  4).  The  specimens 
illustrated  in  Fig.  3  and  4  show  two  extremes,  one  densely,  the 
other  loosely  pinnate,  and  fig.  i  shows  a  form  in  which  the  two  forms 
are  combined  in  the  same  frond.  All  those  forms  are  seen  in  the 
same  locality.  Founded  on  those  grounds  I  have  put  those  fronds 
such  as  illustrated  in  Fig.  2-4  under  the  same  species. 

PL.  CXV.  Fig.  1-4  :  different  forms  of  Pterodadia  capillacca 
(Gmel.)  Born,  et  Thur  ;  i  :  upper  half  densely  pinnated  and  the 
lower  half  loosely  set  with  broader  branches;  2  :  frond  with  broader 
segments  ;  3  :  densely  pinnate  frond  ;  4  :  very  loosely  pinnated  frond 
from  deeper  waters  ;  \.  —  Fig.  5  :  outline  of  the  cross-section  of 
upper  portion  of  stem,  ~.  —  Fig.  6  :  portion  of  the  same,  ^p.  — 
Fig.  7-8  :  two  forms  of  tetrasporic  sori  from  different  individuals, 
11-.  —  Fig.  9  :  surface  view  of  a  cystocarpic  pinnula,  ^.  —  Fig.  10  : 
longitudinal  section  of  the  same,  ^.  —  Fig.  11  :  cross-section  of 
cystocarp,  ~. 
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CORRIGENDA. 

Root  of  Chordaria  abietina  Rupr. 
PL.  CXIV.,  Fig.  6. 

In  the  Vol.  II,  No.  VII,  p.  122,  PI.  LXXXV,  I  have  erronous- 
ly  illustrated  the  root  of  Chordaria  abietina  Rupr.  as  scutate.  But, 
on  getting  an  alcoholic  material  throught  the  kindness  of  Mr.  Yendo 
I  have  found  it  to  be  tuberous  and  lobcd  and  so  here  I  make  the 
correction. 
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Grateloupia  divaricata  Okam. 

Nom.  Jap. :     Kata-nori, 
PL.  CXVI— CXVII,  Fig.  12-18. 

Grateloupia  divaricata  Okam.  New  or  little  known  Algae 
from  Japan  (Bot.  Mag.  Tokyo  Vol.  IX,  No.  106)  No.  i,  PI.  IX,  f. 

1-2. 

Fronds  numerous  from  a  common  callous  disc,  each  rising  with 
a  single  stem,  7-20  cm.  high,  rarely  30  cm.  or  more,  narrowed  at 
its  base,  soon  becoming  compressed  and  afterwards  preserving 
everywhere  a  nearly  equal  width  of  1-1.5  mm-  (rarely  3  mm.  or 
more)  till,  approaching  to  the  apices,  it  again  grows  narrower,  and 
ends  in  a  sharpish  point.  Stem  is  undivided  at  the  base  for  a 
more  or  less  long  distances,  then  becomes  divaricately  dichotomous, 
the  distance  between  the  lower  dichotomies  being  longer  than  that 
between  the  upper  ones.  Sometimes  the  ramification  is  more  re- 
gularly dichotomous  in  somewhat  flabellate  manner,  but  more 
usually  it  is  irregular,  irregularities  being  assisted  by  divaricately 
decompound  segments  and  by  large  secondary  branches,  which  has 
developed  from  proliferations,  either  simply  elongating  or  similarly 
dichotomo-decompounded  as  other  portion  of  frond.  In  some  speci- 
mens, segments  expand  somewhat  beneath  the  forks,  being  slightly 
-analiculated.  All  the  branches  are  beset  on  both  sides  (some  few 
ones  from  surfaces)  with  proliferous  ramuli,  usually  1-2  cm.  long, 
distichous,  scattered,  some  standing  nearer  to  each  other  in  secund 
manner,  others  rather  remote  ;  some  remain  simple  and  short, 
others  forked.  Proliferations  are  linear  constricted  at  base,  taper- 
ing at  apex.  Terminal  segments  often  elongate.  Structure  of  the 

PL.  CXVI— CXX,  December,  1913. 
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frond  is  that  of  the  generic  type  and  the  cells  are  firmly  coalesced. 
— Fruits  of  both  kinds  are  formed  in  ultimate  segments  and  pro- 
liferous ramuli.  Tetraspores  forming  a  subsorus  in  the  median  or 
terminal  portion  of  ramuli,  oblong,  immersed  among  cortical  fila- 
ments. Cystocarps  here  and  there  scattered  in  a  few  groups  in 
terminal  portion  of  frond  and  in  proliferations.  They  are  not  found 
in  older  and  lower  segments.  Colour  dull  purplish-green,  becoming 
greenish-yellow.  Substance  cartilaginous,  becoming  firmer  in  drying. 
Plants  do  not  adhere  to  paper  in  drying. 

Hab.  :  On  rocks  near  high  tide.  Provs.  Idzumo,  Wakasa 
Tango,  Noto,  Yetchu,  Yechigo,  Uzen,  Mutsu,  Rikuchu,  Rikuzen. 
Fruits. :  July — October. 

Affinities :  The  many  times  dichotomous  frond  of  the  present 
plant  induces  us  to  think  of  its  relation  with  Gratetoupia  dictotoma 
and  by  that  characters  it  may  be  referred  to  the  section  Chondro- 
phyllum.  With  Gr.  filicina,  on  the  other  hand,  the  present  alga 
shows  some  relations,  for  there  is,  in  some  specimens  (as  I  have 
illustrated  in  the  larger  one  of  the  two  figures  in  PI.  CXVI),  a 
very  close  resemblance  in  appearence  between  the  two  species. 
In  such  specimens,  the  frond  is  very  much  elongated  and  remains 
for  a  greater  lengths  simple  ;  then  once  or  twice  forks  at  longer 
distances,  and  the  segments  from  the  base  to  apical  portion  are 
beset  on  both  sides  with  proliferous  very  elongated,  simple  or 
distantly  forked  horizontal  distichous  branches,  either  naked  or  clothed 
with  lesser  sorts  of  ramuli.  One  may  easily  take  such  forms  for 
Gr.  filicina,  though  dichotomous  ramification  is  rarer  in  case  in 
that  species.  The  substance,  however,  is  firmer  and  more  cartila- 
ginous than  Gr.  filicina,  and  moreover,  even  in  those  specimens 
which  have  an  appearence  like  that  plant,  tetraspores  are  collected 
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in  proliferous  younger  branches  not  in  older  segments,  while  in 
Gr.  filicina,  tetraspores  and  cystocarps  are  equally  scattered  over 
the  frond. 

Thus,  the  present  alga  seems  to  me  to  be  an  intermediate 
form  between  Gr.  filicina  and  the  section  to  which  Gr.  dictotouia 
and  others  belone. 


•&• 


PL.  CXVI.  Two  fronds  of  Grateloupia  divaricata  Okam., 
nat.  size. 

PL.  CXVII,  Fig.  1 2-1 8.  Fig.  12:  portion  of  cross-section  ot 
the  frond,  ^fi. — Fig.  13  :  outline  of  cross-section  of  stem,  f . — Fig. 
14- :  tetrasporic  ramuli,  \. — Fig.  15  :  tetrasporic  ramuli  magd.  f . — 
Fig.  16  :  portion  of  the  cross-section  of  a  tetrasporic  ramulus,  ^f5. 
— Fig.  17:  ramuli  bearing  cystocarps,  \. — Fig.  18:  cystocarps,  ^. 
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Grateloupia  ramosissima  Okam.  n.  sp. 

Nom.  Jap. !     Sudzi-imikade. 

PL.  CXVII,  Fig.  1-11. 

Diagn. :  Fronds  caespitose,  erect,  loosely  entangled,  filiform, 
subcylindrical  below,  soon  compressed  above,  somewhat  flexuose,  ir- 
regularly branched  on  all  sides  with  a  few  dichotomous  segments  ; 
branches  elongated,  patent,  constricted  at  base  and  tapering  to  apex, 
loaded  with  short  ramuli.  Fruits  of  both  kinds  collected  in  ramuli. 
Cells  are  firmly  coalesced  and  the  substance  is  cartilaginous. 

Hab. :  On  rocks  near  high  tide  between  tide  marks.  Ama- 
mi-Oshima,  Provs.  Suruga,  Sagami,  Boshyu.  Fruits :  late  spring 
to  summer. 

Descrip.  :  Fronds  caespitose,  rising  from  callous  discs,  form- 
ing a  roundish  cluster  of  more  or  less  loosely  entangled  filiform 
branches,  almost  cylindrical  at  the  base  and  compressed  above, 
15-20  cm.  high,  1-1.2  mm.  broad;  irregularly  branched  on  all  sides 
in  pinnate  manner  with  a  few  dichotomous  segments,  with  branches 
constricted  at  origin  and  tapering  to  a  fine  apex,  widely  patent, 
almost  horizontal,  somewhat  flexuose  or  curved  more  or  less  loaded 
with  lesser  ramuli.  Fronds  consisting  of  three  layers  of  cells ;  the 
medullary  layer  of  loosely  and  longitudinally  running  filaments, 
gradually  becoming  denser  outward ;  the  subcortical  layer  of 
roundish  cells,  which  pass  into  dichotomous  moniliform  filaments  of 
the  cortical  layer.  Cells  are  firmly  coalesced  and  the  dried  frond 
long  resists  the  action  of  water  in  reimmersion.  Tetraspores  and 
cystocarps  densely  collected  in  ultimate  ramuli.  Neucleus  is  rather 
smaller  than  that  of  other  related  species  and  the  filamentous 
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tissue  surrounding  the  neucleus  is  more  thickly  developed  than 
allied  species.  Colour  vinoso-purple  fading  to  yellowish.  Substance 
cartilaginous  and  firm  becoming  almost  horny  in  dried  state.  Plant 
does  not  adhere  to  paper  in  drying. 

Affinities :  In  habit  the  plant  is  allied  to  Grateloupia  fiilicina, 
but  widely  different  in  consistence.  The  substance  is  more  firm 
than  Gr.  divaricata  Okam.  with  which  the  present  plant  shows 
some  affinities. 

PL.  CXV1I,  Fig.  i-u.  Fig.  1:  frond  of  Grateloupia  ramosis- 
sima  Okam.  n.  sp.,  \. — Fig.  2  :  portion  of  the  frond  showing 
branches  disposed  on  all  sides,  \. — Fig.  3 :  cross-section  of  the 
stem,  -5^. — Fig.  4- :  portion  of  the  cross-section  shown  in  fig.  3, 
-p. — Fig.  5 :  cross-section  of  an  upper  branch,  ^?. — Fig.  6 :  tetra- 
sporic  ramuli,  f  • — Fig.  7  :  cross-section  of  a  tetrasporic  ramulus, 
^1*. — Fig.  8:  portion  of  the  same  magd.,  2^Q. — Fig.  9:  cystocarpic 
ramuli,  }. — Fig.  10  :  cross-section  of  a  cystocarpic  ramulus,  sf-. — 
Fig.  11  :  neucleus,  3|A 
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Grateloupia  cornea  Okam.  n.  sp,, 

Nom.  Jap. !     Tsttno-mukade. 
PL.  CXVIII. 

Diagn. :  Fronds  high,  caespitose,  linear,  compressed,  more  or 
less  stipitate,  many  times  dichotomous,  patent,  bifid  or  emarginate, 
with  simple  or  forked  proliferous  ramuli  on  both  sides  which  are 
constricted  at  the  base.  Cystocarps  and  tetraspores  collected  in 
terminal  segments  and  proliferous  ramuli.  Tetrasporic  sori  linear 
or  linear-oblong.  Filamentous  tissue  surrounding  the  neucleus  is 
rather  weakly  developed.  Substance  is  almost  horny  and  the  plant 
long  resists  the  action  of  water. 

Hab. :  On  rocks  near  high  tide  between  tide  marks.  Provs. 
Totomi,  Sagami,  Boshyu,  Kadzusa,  Hitachi  and  Rikuzen.  Cysto- 
carps and  tetraspores :  summer. 

Descrip. :  Fronds  caespitose,  rising  from  callous  discs,  erect, 
linear,  compressed,  15-20  cm.  high  and  1-2  mm.  broad,  more  or 
less  stem-like  below,  many  times  regularly  dichotomous,  often 
flabellate  in  outline,  patent,  with  lower  dichotomies  more  distant 
than  the  upper  and  ending  in  bifid  or  emarginate  blunt  apices, 
with  simple  or  forked  proliferous  ramuli,  constricted  at  the  base, 
arising  from  both  sides  of  branches  and  from  harmed  ends.  Struct- 
ure of  the  frond  is  that  of  the  genus  ;  medullary  filaments  are 
more  or  less  loosely  set,  surrounded  by  larger  and  roundish  sub- 
cortical  cells  which  are  covered  by  dichotomous  moniliform  filaments 
of  the  cortical  layer.  All  the  cells  are  firmly  coalesced  and  the 
plant  long  resists  the  action  of  water.  Tetraspores  and  cystocarps 
are  collected  in  terminal  segments  or  in  proliferous  ramuli.  Tetra- 
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spores  are  collected  in  linear  or  linear  oblong  sori.  Carpogonial 
branches  and  auxiliary  cells  are  formed  at  the  base  of  the  cortical 
filaments  which  descend  below  into  the  cavity  produced  in  the 
subcortical  layer.  Auxiliary  cells  are  single  and  conical  in  shape 
and  are  abundantly  prepared.  Filamentous  tissue  surrounding  the 
neucleus  is  weakly  developed.  Colour  vinoso-purple.  Substance 
cartilaginous  and  almost  horny  when  dried.  Plant  does  not  adhere 
to  paper  in  drying. 

Affinities :  Allied  to  Grat.  divaricata  Okam.,  *but  more  carti- 
laginous in  the  substance  and  the  plant  in  question  is  the  firmest  oi 
the  genus  as  is  known  at  present. 

PL.  CXVIII.  Fig.  1  :  frond  of  Grateloupia  cornea  Okam.  n. 
sp.)  i- — Fig.  2  :  portion  of  the  frond  showing  proliferous  ramuli,  \. 
— Fig.  3  :  portion  of  the  cross-section  of  frond,  &~-. — Fig.  4  : 
terminal  segments  bearing  tetrasporic  sori,  s,  \. — Fig.  5 :  tetra- 
spores,  s~. — Fig.  6  :  cystocarpic  ramuli,  i. — Fig.  7 :  cross-section 
of  a  tetrasporic  ramulus,  ^. — Fig.  8 :  cross-section  of  a  cystocarpic 
ramulus,  ?*. — Fig.  9 :  cystocarp,  -p. — Fig.  10 :  carpogonial  branch, 
^5. — Fig.  11 :  auxiliary  cell,  which  is  represented  with  contents, 
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Caulerpa  racemosa  Weber  van  Bosse  var.  clavifera 

f'  macrophysa  Weber  van  Bosse. 

Norn,  Jap, !    Sennarirdzuta. 

PL  CXIX,  Fig.  1. 

Caulerpa  racemosa  Weber  v.  Bosse  var.  clavifera  f.  macrophysa 
Weber  v.  Bosse  Monogr.  d.  Caul.  p.  361,  PI.  XXXIII,  f.  1-5.— 
Fucus  clavifer  Turner  Hist.  Fuci  t.  57. — Caulerpa  clavifera  Ag.; 
Harvey  Ner.  Bor.  Amer.  p.  19;  Zanard.  PI.  Mar.  rubr.  p.  285;  J. 
Ag.  Till  Alg.  Syst.  I,  p.  36 ;  Svedelius  Ecolog.  and  Syst.  Stud,  of 
the  Ceylon  Sp.  of  Caul.  p.  120;  De  Toni  Syll.  Alg.  I,  p.  476. — 
Cliauvinia  clavifera  Kiitz.  Tab.  Phyc.  Vol.  VII,  t.  14,  fig.  b. — 
Chauvinia  macrophysa  Ku'tz.  1.  c.  VII,  t.  15,  f.  II. 

Hab. :     Okinawa-shima  (Ryukyu),   Pratas  Isl.  (Taiwan). 

PL.  CXIX.  Fig.  1 :  fronds  of  Caul,  racemosa  var.  clavifera  f. 
macrophysa  Weber  van  Bosse,  \. 
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Caulerpa  racemosa  Weber  van  Bosse  vat-,  clavifera 

/.  macrophysa  Weber  van  Bosse. 
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^  CXIX  HI  JE,  I   HI  :      #  h.  U   *>  *S  K,    Caul,  racemosa    var.  clavi- 
fera f.  macrophysa  Weber  v.  Bosse  y  $|,  ^. 


Caulerpa  racemosa  Weber  van  Bosse  var. 
laete-virens  Weber  van  Bosse. 

Norn.  Jap. :     Surikogi-dzuta. 
PL,  CXIX,  Fig.  2-5. 

Caulerpa  racemosa  var.  laete-virens  Weber  van  Bosse  Monogr. 
d.  Caul.    p.  366,    PL  XXXIII,  f.  8,    16-22.—  C  laete-virens   Mont.; 
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J.  Ag.  Till  Alg.  Syst.  I,  p.  34  ;  Svedelius  Ecol.  a.  Syst.  Stud,  of 
the  Ceyl.  Sp.  of  Caul.  p.  124;  De  Toni  Syll.  Ag.  I,  p.  474. —  C. 
cylindracea  Sond.,  Harv.  Phyc.  Austr.  PI.  XXX;  J.  Ag.  Till  Ag. 
Syst.  I,  p.  34  ;  De  Toni  Syll.  Alg.  I,  p.  474. — C.  cylindracea  var. 
macra  Harv.  Phyc.  Austr.  PI.  XXX,  f.  2. — Chanvinia  lacte-vircns 
Kiitz.  Tab.  Phyc.  VII,  t.  12,  fig.  II. — Ch.  cylindracea  Kiitz.  /.  c.t 
VII,  t.  15,  f.  III. 

Hab.  :  On  rocks  between  tide  marks  :  Ryukyu ;  Ogasawara 
•jima  ;  Provs.  Kagoshima,  Hyuga,  Tosa ;  Sunosaki  (Prov.  Boshyu). 

Some  of  the  specimens  have  been  identified  by  Mme.  Weber 
van  Bosse. 

PL.  CXIX,  Fig.  2-5.  Fig.  2 :  frond  of  Caulerpa  racemosa  var. 
ade-vircns  Weber  van  Bosse,  -}. — Fig.  3  :  another  specimen,  f. — 
/Fig.  4  :  portion  of  the  frond  from  Kagoshima,  \. — Fig.  5  :  portio 
of  fig.  5,  magd.,  f. 


Caulerpa  racemosa  Weber  van  Bosse  var. 
laete-virens  Weber  van  Bosse. 
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Caulerpa  Webbiana/  tomentella  Weber  van  Bosse. 

Norrii  Japi !    Kokc-Iwitdsuta. 
PL.  CXIX,  Fig.  6-9. 

Caulerpa  Webbiana  f.  tomentella  Weber  van  Bosse.  Monogr. 
d.  Caul.  p.  270,  PL.  XXI,  f.  1-4. — C.  tomentella  Harv.;  J.  Ag. 
Till  Alg.  Syst.  I,  p.  8  ;  De  Toni  Syll.  Alg.  I,  p.  445. —  Chauvinia 
Webbiana  Kiitz.  Tab.  Phyc.  VII,  f.  16,  III. 

Hab. :  On  rocks  between  tide-marks  near  high  tide.  Goto 
Isl.,  Provs.  Hizen  and  Higo,  Ogasawara-jima. 

PL.  CXIX,  Fig.  6-9.  Fig.  6 :  fronds  of  Caulerpa  Webbiana 
f.  tomentella  Weber  van  Bosse,  j. — Fig.  7  :  portion  of  the  frond,  ~". 
— Fig.  8 :  cross-section  of  the  frond,  ^. — Fig.  9  :  portion  of  a 
ramulus,  3. 
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Co3ium  contractum  Kjellm. 

Norn.  Jap. !     Sakibuto-miru. 
PL.  CXX,  Fig.  1-8. 

Codinm  contractual   Kjellm.    Marina    chlorophyceer    fra    Japan 
,   n.    ^Si   Tab.   2,   fi<7.    12;   tab.   7,   iV.    1-^5. 
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C  odium    contractum   Kjellm.    SS&£&6    Fig-.  1-8 
Codium    intricatum  Okam.  sp.  nov.    t/Ofl&S    Fig-.  9-13. 


Frond  cylindrical,  a  little  expanded  only  beneath  forks,  rlabel- 
lately  dichotomous,  often  trichotomous  here  and  there,  more  or  less 
swollen  toward  apical  segments  into  subclavate  shape,  10-17  cm. 
high,  3-5  mm.  in  diameter.  Utriculi  cylindrico-clavate,  140-165  ,« 
broad  at  the  apex,  5-7  times  as  long  as  broad,  not  much  thickened 
and  obtuse  or  subtruncated  at  apex.  Sporangia  ovato-fusiform, 
90-290,"  long,  53-73  A'  broad,  situated  above  the  half  way.  Colour 
deep  green.  Substance  thick  and  tough. 

Hab. :  On  rocks  between  tide-marks  (Boshyu).  Ryukyu, 
Futae  (Amakusa  Isl.),  C.  Shiwo  (Prov.  Kii),  Enoshima  and  Boshyu  ; 
Prov.  Tsushima,  Prov.  Idzumo,  Prov.  Tajima.  Fruit:  May — August, 
Geogr.  distr. :  Feuerland,  Provenir  (Svedelius). 

Remarks:  Among  our  species  of  Codium  the  present  plant 
much  resembles  Codium  mucronatwn  var.  californicum  in  its 
cylindrical  habit  and  is  often  mistaken  for  it.  The  present  plant  is 
found  in  the  warmer  part  of  the  country,  while  the  species  just 
spoken  of  has  more  wider  range  of  distribution  within  our  country. 

PL.  CXX,  Fig.  1-8.  Fig.  1 :  frond  of  Codium  contractum 
Kjellm.  in  nat.  size. — Fig.  2:  utriculus  with  thickened  apex,  163^ 
broad  at  top,  ?±. — Fig.  3:  thin-walled  utriculus,  140/7  broad,  2*. — 
Fig.  4 :  apex  of  an  utriculus  showing  the  thickness  of  apical  wall, 
^-. — Fig.  5  :  one  bearing  two  gamentangia,  ^*. — Fig.  6  :  two  of 
gametangia,  290/^x54,0  and  9i,«*73,«  resp.,  **-. — Fig.  7:  gamet- 
angium,  ^. — Fig.  8  :  portion  of  the  same  magd.,  5^. 
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Codium  Stackh.    1759-1801. 
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Codiuin  iutricatum  Okam.  n.  sp. 

Norn.  Japi      Motsure-miru. 
PL.  CXX,  Fig.  9-13. 

Diagn. :  Frond  large,  creeping,  compressed  with  broader 
segments,  irregularly  and  divaricately  dichotomous,  deep-green, 
intricated  by  attaching  to  each  other  with  root-fibres  here  and 
there ;  utriculi  cylindrico-clavate,  thin-walled  at  top,  5-6  times  as 
long  as  broad  ;  gametangia  elongato-ovate. 

Hab.  :  On  rocks  a  little  below  low  tide.  Ryukyu,  Prov. 
Hiuga  (Yendo),  Cape  Nomo,  Futae  (Amakusa  Isl.),  Kashiwa-jima 
(Prov.  Tosa,  Shiihara),  C.  Shiwo  (Prov.  Kii),  Hama-jima  (Prov. 
Shima). 

Dcscrip.  :  Frond  creeping,  compressed,  irregularly  dichotomous 
divaricately  branched,  densely  intricated  by  attaching  to  each  other 
with  root-like  filaments  here  and  there  emitted  from  the  under- 
surface  of  segments  and  forms,  in  well-grown  fronds,  a  low  heap 
(2-3  cm.  high)  of  irregularly  roundish  outline  covering  the  sub- 
stratum extending  from  10  to  20  cm.  Segments  become  gradually 
narrower  toward  extremities  from  basal  broader  portions  where 
they  attain  5-10  mm.  or  more  in  breadth.  Utriculi  cylindrical  or 
cylindrico-clavate,  obtuse  or  subtruncate  and  thin-walled  at  apex, 
sometimes  a  little  constricted  beneath  apex.  They  measure 
7  70- 1 1 50 1*  in  the  broadest  part,  and  5-6  times  as  long  as  broad. 
Gametangia  ovate.  Colour  deep-green.  Substance  soft  to  touch, 
and  firmly  adheres  to  paper  in  drying. 

Affinities:  As  far  as  I  know,  there  are  three  already  known 
species  of  Codiuin  which  has  creeping  habit,  viz.  C.  dimorpltuin 
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Sved.,  C.  repens  Crouan  and  C.  divaricatum  A.  &  E.  S.  Gepp 
(non  Holmes).  Of  them,  the  present  plant  seems  to  me  to  show 
some  affinities  with  C.  repens  Crouan  on  account  of  the  creeping 
habit  and  longer,  narrow,  ond  clavate  utricles  of  the  latter  as 
A.  &  E.  S.  Gepp  mentions  under  Codium  divaricatum  A.  &  E.  S. 
Gepp  (The  Codiaceae  of  the  Siboga  Expedition  p.  136).  Of  that 
species,  however,  I  know  nothing  but  Vickers'  description  of  it 
(Liste  des  Algues  Marines  de  la  Barbacle  p.  56,  no.  37).  C.  repens 
seems  to  be  very  slender  as  A.  &  E.  S.  Gepp  mentions  under  C. 
divarication  that  the  latter  (which  has  segments  1.5-0.5  mm.  broad 
in  dried  state),  resembles  the  former  species  in  dimensions  (A.  & 
E.  S.  Gepp  1.  c.).  Moreover  C.  repens  is  described  by  Vickers  as 
tubulous  ("  tubuleuse  ").  Of  C.  dimorphnm  Sved.  there  is  no  need 
to  tell  much  of  its  difference  from  the  present  plant.  Thus  the 
present  species  is  different  from  all  of  those  three  related  species. 

PL.  CXX,  Fig.  9-13.  Fig.  9:  two  pieces  of  frond  of  Codium 
intricatum  Okam.,  one  viewed  from  the  upper  surface,  the  other 
from  the  lower,  \.  —  Fig.  10,  a-d:  different  forms  of  utriculi,  -£.  — 
Fig.  11  :  another  utriculi,  ^.  —  Fig.  12  :  apical  portion  of  an 
utriculus  showing  the  thickness  of  wall,  ^p.  —  Fig.  13  :  gametangi 
urn,  s*. 
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Tichocarpus  crinitus  (Gmel.)  Rupr. 

Nom.  Jap. :     Kareki-gusa. 

PL.  CXX1— CXXIII,  Fig.  1-8. 

Tichocarpus  crinitus  (Gmel.)  Rupr.  Tange  d.  Ochot.  Meeres 
p.  320,  t.  17;  J.  Ag.  Epicr.  p.  284;  Id.  Florid.  Morphol.  t.  XVIII, 
f.  8;  Schmitz  in  Engl.  u.  Prantl  Pflanzenfam.  Algae,  p.  381  ;  De 
Toni  Syll.  Alg.  IV,  p.  385. — Prionitis?  crinita  J.  Ag.  Sp.  Alg.  II, 
p.  191. — Fiicus  crinitus  (F.  crinatus')  Gmel.  Fuci  p.  160  t.  iS,  f. 
2. — Fucus  crinitus  Gmel.,  Turn.  Hist.  Fuci  t.  123. —  Gelidium 
crinitum  Kuetz.  Sp.  Alg.  p.  766  ;  Id.  Tab.  Phyc.  XVIII,  t.  45. 

Plants  more  or  less  variable  in  habits  and  size,  attaining  the 
height  of  15-30  cm.  Fronds  densely  ccespitose  rising  from  callous 
disc,  linear,  compressed,  almost  flat  in  some  specimens,  somewhat 
thickened  in  others  in  the  median  line  and  then  ancipitous,  and 
often  in  fully  grown  larger  fronds  the  most  parts  of  the  lower 
portion  of  the  frond  become  almost  cylindrical  appearing  like  the 
stem.  Fronds  forked  more  or  less  immediately  adjoining  the  root 
and  afterwards  repeatedly  divided  at  mostly  short,  but  uncertain, 
intervals,  in  an  irregularly  dichotomous  manner,  with  patent  seg- 
ments besides  which,  scattered  branches,  between  horizontal  and 
patent,  of  most  uncertain  length,  some  simple,  others  divided,  arise 
here  and  there  from  the  side  of  the  larger  ones.  Branches  are 
in  some  slender  and  linear,  (1-1.5  mm  broad)  in  others  more  broad, 
and  often  especially  so  towards  the  forks  (even  5-6  mm  broad 
in  dried  specimens).  The  apices  of  all  the  branches  and  branchlets 
are  as  a  rule  slender  and  pointed,  sometimes  obtuse  and  truncated, 
more  so  in  older  fronds  ;  the  margin  quite  entire,  naked  below, 
but  towards  the  summits  fringed  on  both  sides  (also  proliferated 
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from  both  surfaces)  with  distichous,  horizontal  ramuli,  2-15  mm. 
long,  placed  close  to  each  other,  nearly  cylindrical,  either  filiform 
or  slightly  thickened  upwards  and  simple  or  branched  ;  some  fronds 
are  quite  free  from  them.  Cystocarps  terminal  on  short,  simple 
or  branched,  ciliary  processes  closely  set  on  both  sides  of  branches  ; 
cystocarpic  fronds  are  furnished  with  such  short  processes  only. 
Colour  brownish-red,  turning  to  almost  black  in  drying.  Substance 
cartilaginous  and  the  plant  does  not  adhere  to  paper  in  drying. 

Hab.  :  eastern  and  western  coasts  of  of  Kabafuto  (Saghalien)  ; 
Isls.  Shimushu,  Urupp  and  Etrofu  ;  Urakawa  (Prov.  Hidaka), 
Akkeshi  and  Hamanaka  (Prov.  Kushiro),  Otaru.  Cystocarps  :  —  June. 

PL.  CXXI-CXXII.  PI.  CXXI  and  CXXII  Fig.  1-2  different 
forms  ot  sterile  fronds  of  Tichocarpus  crinitus  (Gmel.)  Rupr.,  in  nat. 
size.  —  Fig.  3  :  portion  of  the  cystocarpic  frond,  \. 

PL.  CXXIII,  Fig.  i-8.  Fig.  1:  upper  portion  of  the  sterile 
and  much  branched  frond  of  Tichocarpus  crinitus  (Gmel.)  Rupr., 
\.  —  Fig.  2  :  cross-section  of  the  ramulus,  ±~.  —  Fig.  3  :  cross-section 
of  the  lower  portion  of  frond,  11°.  —  Fig.  4  :  portion  of  the  longi- 
tudinal section  of  the  frond  ip.  —  Fig,  5  :  portion  of  the  cross- 
section  of  frond,  J-J—  .  —  Fig.  6  :  cystocarps,  j.  —  Fig.  7  :  longitudinal 
section  of  the  cystocarp,  ^f.  —  Fig.  Q  :  sporic-filaments,  LJ—  . 
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Turnerella  Mertensiana  (Post,  et  Rupr.)  Schmitz. 

Norn-  Jap, :      5  'ezo-nauushi. 
PL.  CXXIII,  Fig.  9-10. 

Turnerella    Mertensiana    (P.     et    R.)    Schmitz    syst.     Uebers. 
Florid.     (1889),    p.   7  ;    De    Toni  Syll.    Alg.    IV,  p.   3  2 3 .— Irid-aea 
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Mcrtensiana  P.  et  R.  Illustr.  Alg.  p.  18,  f.  33  ;  Kuetz.  Sp.  Alg.  p. 
727. — Schizymenia  Mertensiana  J.  Ag.  Sp.  II,  p.  174;  Id.  Epicr. 
p.  121. 

Frond  broadly  expanded,  20-30  cm.  or  more  in  dimension, 
leathery,  irregularly  lobed  and  undulato-plicated,  sinuose  with  large 
and  obtuse  lobes,  umbilicately  fixed  at  margin  and  sessile.  Cysto- 
carps  dot-like,  densely  scattered  and  immersed  in  the  substance  of 
the  frond.  Colour  deep  blood-red,  becoming  darker  in  older  fronds. 
Substance  thick,  leathery  and  tough,  and  the  dried  specimens  long 
resist  the  action  of  water  in  reimmersion  ;  plant  does  not  adhere 
to  paper  in  drying. 

Hub.  :     Isl.   Etrofu,   Shizukawa  (Prov.   Rikuzen). 

PL.  CXXIII,  Fig  9-10.  Fig.  9:  frond  of  Turner ella  Merten- 
siana (P.  et  R.)  Schmitz,  J^. — Fig.  10:  portion  of  the  cross-section 
of  frond  showing  neucleus  and  glandular  cell,  c.,  -*°. 
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Gloiosiphonia  capillaris  (Huds.) 
Nom.  Jap. :    Ito-funori. 

PL.  CXXIV,  Fig.  1-13. 

GloiosipJionia  capillaris  (Huds.)  Carm.  in  Berk.  Glean  of  Bri- 
tish Algae  p.  J5,  t.  ij,  f.  j> ;  Harv.  Phyc.  Brit.  t.  LVII  ;  Johnst. 
and  Croall  British  Seaweeds,  II,  p.  79,  t.  97  ;  J.  Ag.  Sp.  II,  p. 
161  ;  Id.  Epicr.  p.  116;  Id.  Florid.  Morph.  t.  4,  f.  14-16;  Kiitz. 


PL.CXXIV. 
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Gloio  siphonia   capillaris   (Huds.)   Carm.  \*t.$»0>n  Fig.  1-13. 
Ceramium  japonicum    Okam.  litel1!""?    Fig.    14--22. 
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Sp.  p.  714;  Id.  Tab.  Phyc.  XVI,  t.  67.— De  Toni  Syll  Alg.  IV.  p. 
1530. — Fucus  capillaris  Huds.  Turn.  Hist.  Fuel  t.  31. —  Gigarlina 
lubrica  Lyngb.  Hydroph.  p.  45,  t.  12  A. — Gigartina  capillaris 
Lamour.  Essai  (Sec.  Kiitz.) 

Fronds  numerous  from  the  same  base,  10-20  cm  high,  very 
weak,  gelatinous,  cylindrical,  filiform,  somewhat  tubular,  1—1.5  mni- 
thick,  each  rising  with  a  single  undivided  stem,  lower  portion 
sometimes  naked  or  beset  from  base  to  summit  with  branches 
rather  loosely  disposed  on  all  sides  in  alternate,  sometimes  opposite 
manner,  3-7  cm.  long,  the  whole  branches  densely  furnished  with 
a  series  of  shorter  branches  similar  to  them  in  every  respect,  and 
those  again  with  simple,  short,  subulate  ramuli  ;  the  branches  and 
ramuli  are  all  between  erect  and  patent,  slightly  attenuated  at 
their  bases,  and  remarkably  acuminated  at  the  apices.  In  the 
growing  portion  of  branch,  cortical  cells  carry  slender,  one-celled, 
hyaline,  deciduous  hairs. — Cystocarps  dot-like,  densely  scattered  and 
'mmersed  beneath  the  cortical  layer.  Colour  pinkish-red,  soon  turn- 
ing to  brick-red  in  decaying.  Substance  very  tender,  slippery,  almost 
gelatinous,  and  the  frond  breaks  down  soon  in  decaying  into  pieces. 

Formation  of  Cystocarps.  Procarp  is  formed  as  a  branch 
of  two-sidedly  branching  auxiliary  cell-branch  which  is  laterally- 
supported  on  the  side  of  an  infracortical  filament  arising  verticil- 
lately  trom  the  central  axis.  It  consists  of  3  or  4  cells,  of  which 
hypogenal  cell  is  larger  and  laterally  elongated.  Auxiliary  cell  is 
prepared  as  a  larger,  roundish,  intercalary  cell  beneath  the  curved 
apex  of  auxiliary  cell-branch.  Spore-filaments  are  produced  in  a 
paniculate  manner  either  from  fertilized  and  non-fused  auxiliary 
cell  or  from  fused  cell  which  results  from  the  fusion  of  an  auxi- 
liary cell  and  sterile  cells  adjoining  it.  Even  when  auxiliary  cell 
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does  not  enter  into  fusion  with  other  cells,  they  become  almost 
empty  in  their  contents.  Neucleus  is  simple,  globular  mass( 
covered  by  slightly  elevated  cortical  layer  on  that  part. 

Hab. :  On  rocks  between  tide-marks  near  high  tide.  Prov. 
Hizen,  Prov.  Tosa,  Prov.  lyo,  Kobe,  Hamashima  (Prov.  Ise),  Prov. 
Shima,  Prov.  iVoto,  Prov.  Rikuzen.  Hakodate, 

PL.  CXX1V,  Fig.  1-13.  Fig.  1:  smaller  frond  of  Gloiosiphonia 
capittaris  (Huds.)  Carm.  with  reduced  ramuli,  \. — Fig.  2  :  cortical 
cells  carrying  hyaline  hairs,  -. ~ . — Fig.  3  :  cross-section  of  branch, 
^— . — Fig.  4  :  longitudinal  section  of  branch  with  2  cystocarps,  1*n. 
— Fig.  5 :  apical  portion  of  branch  showing  hyaline  hairs,  ^~. — 
Fig.  6  :  procarp  and  auxiliary  cell-branch  in  situ  ;  a,  auxiliary  cell, 
//,  hypogenal  cell,  §°°. — Fig.  7-9  :  auxiliary  cell  branch  and  procarp 
detached  ;  characters  seme  as  Fig.  6,  6°— . — Fig.  10  :  sterile  cells 
in  auxiliary  cell-branch  becoming  almost  empty,  3p . — Fig.  11  : 
spore-filaments  abnormally  produced  from  an  auxiliary  cell,  a,  -°5. 
— Fig.  12  :  neucleus  produced  from  an  auxiliary  cell,  3yQ. — Fig  13  : 
spore-filaments  paniculately  produced  from  fused  cell,  c,  ^°. 

Gloiosiphonia  Carrnichal   183;,. 
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Cerarnium  japonicum  Okam. 

Norn.  Jap. :     Ham-igisit. 
PL.  CXXIV,  Fig.  14-22. 

Ceramium  japaiiicum  Okam,  Contr.  to  Knowl.  of  the  Mar. 
Alg.  of  Japan  II.  (Bot.  Mag.  Tokyo.  Vol.  X.,  No.  in)  p.  38.  PL 
III,  f.  24-28. 

"  Roots  fibrous,  monosiphonous,  branching  and  expanding  at 
extremity,  forming  a  small  conical  disc.  Frond  epiphytic  on  larger 
algae,  tufted,  erect,  cylindrical,  throughly  corticated,  tapering  and 
rooting  at  base,  6-n  cm  high  in  sterile  frond,  2.5-5  cm  'n  fructi- 
fied plant.  Ramification  is  more  or  less  irregularly  and  divaricately 
pinn'ato-decornpound.  Branches  arising  on  all  sides,  alternate, 
here  and  there  subsecuad,  much  elongated  in  sterile  plants,  usually 
branching  toward  apex  and  the  whole  ramification  is  in  some 
measure  corymbose.  In  plants  bearing  cystocarps,  branches  are 
not  so  elongated  as  in  sterile  fronds  and  are  similarly  branched 
toward  apex  in  subcorymbose  manner ;  and  the  whole  frond  is 
densely  clothed  with  short,  subulate  ramuli,  which  often  arise  fas- 
ciculately.  All  the  sorts  ot  branches  are  very  patent,  more  or  less 
constricted  at  base  tapering  to  apex,  which  is  straight,  never  being 
lorcipated.  Tetraspores  immersed  beneath  cortex,  verticillately 
around  the  node  of  unaltered  branches,  afterward  scattered.  Cystc- 
carps  sessile  along  the  side  of  ramuli,  single  or  often  two  seriated 
longitudinally  along  the  same  side  of  longer  ramuli  ;  neucleus, 
surrounded  by  5  or  more  involucres  which  are  not  much  longer 
than  neucleus-  Articulation  subequal  as  the  diameter  in  the  main 
portion,  l/2-l/i  shorter  in  basal  portion  of  frond  and  in  ramuli ; 


node  neither  constricted  nor  prominent.  The  cortical  cells  consist 
of  two  layers  ;  the  inner,  of  larger  roundish  cells,  while  the  outer, 
of  a  few  layers  of  smaller  cells.  Color  blood-red  or  purplish  red. 
Substance  rather  thick,  soft  cartilaginous  and  tough. 

Hab.  :  On  the  frond  of  several  algae  growing  between  tide- 
marks  ;  Provs.  Shima,  Totomi,  Izumo,  Noto,  Otaru. 

PL.  CXXIV,  fig.  14-22.  Fig.  14  :  smaller  form  of  tetrasporic 
frond  of  Cerainium  japonicum  Okam.,  1/1. — Fig.  15  :  cystocarpic 
frond,  \. — Fig.  16:  portion  of  the  cross-section  of  frond;  c,  centra! 
cell,  ^-. — Fig.  17:  surface-view  of  a  tetrasporic  ramulus,  ^ — Fig. 
18 :  longitudinal  section  of  a  tetrasporic  ramulus,  ^?. — Fig.  19  . 
portion  of  the  cross-section  of  a  tetrasporic  ramulus  ;  c,  central 
cell,  2§o. — Fjg.  20  :  tetrasporangia,  ^f3. — Fig.  21 :  ranuili  bearing 
cystocarps,  J. — Fig.  22  :  cystocarps,  -119-. 
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Caulerpa  anceps  Harvey 

Nom.  Jap^ !     Hera-iwazuta. 
PL.  CXXV,  Fig.  1-8. 

Caulerpa  anceps  Harv.  List  of  Friendly  fsl.  Alg.  No.  6j; 
}.  Ag.  Till  Alg.  Syst.  I.  p.  9  ;  Weber  v.  Bos.  Monogr.  des  Caul, 
p.  281,  pi.  22,  f.  6-10.;  Okam.  Contr.  to  the  Knowi.  of  the  Mar. 
Alg.  of  Jap.  III.  (Dot.  Mag.  Tokyo  Vol.  XIII,  No.  145)  p.  41, 
PI  I,  f.  15-17;  Yendo  On  Caul,  anceps  (Dot.  Mag.  Tokyo  Vol. 
XVII,)  p.  153  (with  figs.) — C.  brachypns  Harv.  Char,  of  new  Alg. 
fr.  Jap.  (Proc.  Am.  Ac.  Vol.  IV)  p.  332;  J.  Ag.  Till  Alg.  Syst.  I. 
p.  ii  ;  Weber  v.  Bos.  Caul.  d.  Monogr.  p.  280,  pi.  22,  f.  2. 

Surculits  thick,  cylindrical,  smooth,  naked,  repenting  and  branch- 
ing. Fronds  solitary  or  geminate,  flat,  broadly  linear,  strap-shaped, 
elliptical,  ligulate,  cuneate,  spathulate,  etc,  obtuse  or  subtruncate  at 
apex,  more  or  less  tapering  or  roundish  at  base  and  furnished 
with  orange-shaped  or  club-shaped  pedicels  which  are  sometimes 
almost  wanting,  quite  entire  or  unevenly  serrated  at  margin,  simple 
or  irregularly  branching  and  on  surfaces  and  margins  furnished 
with  proliferated  fronds,  whose  bases  are  also  often  bullated. 
Frond  varies  from  2  to  7  cm.  in  length  and  from  5  to  8  mm.  in 
breadth  and  the  thickness  from  0.2  to  0.4  mm.  according  to  sea- 
sons (after  Yendo).  The  cell  wall  at  the  spinous  region  is  much 
thicker  than  sinus.  Colour  beautiful  herbaceous  green.  Substance 
rather  stiff  when  fresh,  soon  becoming  soft,  membranaceous  ;  plant 
imperfectly  adheres  to  paper  in  drying. 

Hab.  :     On  rocks  near  low    water-mark.         Provs.    Hizen  and 
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Higo,     Prov.    lyo,     Prov.    Boshyu,     Prov.    Sagami.      Tanegashima 
(C  by  achy  pus). 

PL.  CXXV,  Fig.  I -8.  Fig.  1  :  frond  of  Canlerpa  anccps  Harv. 
Vi- — Fig.  2-3:  branching  and  proliferating  frond;  \. — Fig.  4-" 
bullated  pedicels,  -f. — Fig.  5  :  ramenta  with  serrature,  { — Fig.  6  : 
margin  of  a  ramenta  magnified,  f. — Fig.  7  :  marginal  tooth  marked 
a  in  Fig.  6,  magnified,  2 ^p. — Fig.  8  '•  strands  of  cell  membrane, 
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Caulerpa  subserrata  Okam. 

Nom.  Jap. !     Kizami-zuta. 
PL  CXXV,  Fig.  9-10. 

Caulerpa  subserrata  Okam.  On  the  Alg.  fr.  Ogasawara-jima 
(Bonin-Isl.)  (Bot.  Mag.  Tokyo  Vol  XI),  tab.  i,  f.  1-2  ;  Weber  v. 
Bosse  Monogr.  d.  Caulerpes  p.  283  ;  Id.  Liste  des  Alg.  du  Siboga 
P-  99- 

Frond  erect,  rising  from  repenting,  slender,  glabrous,  cylindrical, 
branching  surculus,  very  shortly  stipitated,  often  geminate,  flat, 
linear  or  elliptico-oblong,  1-2.5  cni-  \onS>  3~4  mm-  brood,  truncato- 
obtuse  at  apex,  oval  or  obtuse  at  base,  simple  or  proliferated  from 
surfaces,  serrato-pinnatilobed  along  both  margins,  with  lobes  subalter- 
nately  much  approximated,  very  short,  patent,  and  a  little  curved 
upward,  deltoideo-linear,  younger  ones  apiculated,  becoming  obtuse 
more  afterward,  subequal  to  half  the  breadth  of  the  rachis. 

Hab.  :     Ogasawara-jirna. 

PL.  CXXV,  Fig.  9-10.  Fig.  9  frond  of  Caulerpa  siibserrafa 
Okam.  in  nat.  size. — Fig.  10  :  the  same  magd,  s~. 
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Gelidium  pacificuin  Okam.  n.  sp. 

Nom.  Jap, :     0-bttsa. 
PL.  CXXVI-CXXV1I,  Fig.  9-11. 

Diagn.  :  Fronds  large,  linear,  ancipito-compressed,  3-4  times 
pinnately  branched  in  an  alternate  or  opposite  manner.  Branches 
very  patent,  flexuose,  longer  and  shorter  mixed,  shorter  ones  ap- 
pearing like  ramuli  which  are  loaded  with  simple  or  divided  ramelli 
and  longer  ones  again  pinnated  in  the  similar  manner  as  other 
branches.  Cystocarps  swollen  beneath  the  apices  of  ramelli,  either 
terminated  with  simple  or  branched,  pointed  or  expanded  apices. 
Tetrasporangia  formed  in  sori  in  roundish  or  more  or  less  ex- 
panded ramelli. 

Hob. :  On  rocks  in  the  depth  of  3-1 1  fathoms.  Miyake  Isl., 
Kodzu  Isl.  (3  fath.)  ;  Amatsura  and  Nemoto  (8-n  fath.,  Prov. 
Boshyu) ;  Shirahama  and  Inatori  (Prov.  Idzu) ;  Prov.  Sagami.  Fruits  : 
summer. 

Descrip, :  Fronds  high,  often  30-40  cm,  usually  15-20  cm 
long,  caespitose,  linear,  ancipito-compressed,  rising  from  fibrous 
roots,  much  branching  a  little  above  the  root  in  3-4  times  pinnate 
manner.  Branches  of  every  order  are  alternate  or  opposite,  very 
patent,  longer  and  shorter  mixed  ;  shorter  ones  appear  as  if  ramuli 
which  are  furnished  with  simple  or  branched  ramelli  and  longer 
ones  are  again  pinnated  in  the  similar  manner  as  other  branches. 
Larger  branches  are  slightly  flexuose  and  terminal  portions  are 
somewhat  naked.  Fruits  of  both  kinds  formed  in  ramelli  which 
are  often  aggregated.  Tctrasporic  sori  are  produced  in  roundish, 
ovate  or  oblong,  more  or  less  expanded  ramelli.  Cystocarps  are 
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swollen  beneath  the  apices  of  ramelli,  either  terminated  with  a  simple, 
or  branched,  pointed  or  expanded  apical  portion  ;  often  two  cysto- 
carps  are  formed  in  a  discontinuous  longitudinal  row  in  one  ramellus. 
Colour  shining  purplish  red.  Substance  cartilaginous  and  the  plant 
does  not  adhere  to  paper  in  drying. 

The  alga  is  perennial  and  during  one  year  it  makes  the  growth 
of  1 8-2 1  cm.  Of  duration  of  the  life  of  this  alga  we  know  nothing. 

Of  the  anatomical  structure,  the  frond  consists  of  three  layers, 
cortical,  infra-cortical  and  medullary  (PI.  CXXVII,  Fig.  9,  a,  b,  c). 
The  hyaline  filaments  which  are  characteristic  for  the  plants  of  this 
genus  are  very  dense  in  the  infra-cortical  layer  and  more  loose  in 
the  medullary.  The  structure  is  just  same  as  that  of  Gelidium 
ainansii  Lam. 

Affinities :  The  present  plant  has  been  taken  by  early  authors 
for  Gelidium  cartilagincum  Grev.  (e.g.  Harv.  in  Gray's  List  of  Jap. 
Plant  no.  13,  collected  at  Shimoda)  from  the  resemblance  of  the 
flexuose  habit  of  branches,  and  of  cystocarpic  and  tetrasporic 
ramelli.  But  the  mode  of  ramification  is  very  different  in  two  plants. 
In  Gclidinm  cartilagincnin  longer  and  shorter  branches  do  not  stand 
mixed,  and  the  pinnate  arrangement  of  branches  is  more  regular 
than  in  ours.  Moreover  the  frond  of  the  former  is  much  larger 
and  more  stout,  and  branches  are  broader  and  thicker  than  the 
present  plant ;  also  branches  (which  are  more  widely  patent  as  al- 
most horizontal)  are  a  little  narrowed  at  their  bases. 

Gelidhim  pacificiim,  on  the  other  hand,  is  more  robust  than 
G.  amansii  Lam.  with  which  it  is  so  closely  allied  that  both  plants 
are  often  confused,  and  the  both  grow  in  the  same  locality ;  but  the 
former  prefers  the  habitat  where  waves  are  strong  or  tidal  currents 
are  in  a  good  flow,  while  the  latter  is  found  in  rather  calm  places ; 
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and  so,  the  former  is  often  found  in  a  projected  point  while  the  latter 
in  sheltered  places.  Fronds  of  the  former  are  much  larger  than 
those  of  the  latter  and  the  branches  are  much  broader.  Tetrasporic 
ramelli  are  more  or  less  expanded  and  roundish  in  G.  pacificum, 
while  in  G.  amansii,  linear  or  linear-oblong.  Again,  cystocarps  of 
the  former  are  terminated  with  somewhat  expanded  apical  portions 
of  ramelli  and  not  so  long  and  slender  as  in  the  latter.  Also  in 
the  plant  in  question  both  tetrasporic  and  cystocarpic  ramelli  are 
more  or  less  aggregated,  while  in  the  plant  taken  in  comparison 
they  are  loosely  arranged. 

PL.  CXXVI.  Fig.  1  :  tetrasporic  frond  of  Geliduim  pacificum 
Okam.  n.  sp.  in  nat.  size. — Fig.  2 :  portion  of  branch  bearing 
cystocarps,  \. — Fig.  3  :  cystocarps.  ^. 

PL.  CXXVII,  Fig.  9-11.  Fig.  9:  cross-section  of  the  middle 
portion  of  a  main  branch  ;  a,  cortical  layer  ;  b,  infra-cortical,  full  of 
hyaline  filaments  ;  c,  medullary  layer,  ^. — Fig.  10 :  portion  of  fig. 
9  magnified  ;  characters  same  as  fig.  9,  ^^. — Fig.  11  :  tetrasporic 
ramelli,  12. 
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Polysiphonia  Morrowii  Harv. 

Nom.  Jap,  :    Aloro-itognsa 
PL,  CXXVII,  Fig.  1-8. 

Polysiphonia  Morrowii  Harv.  in  Gray's  List  of  Jap.  Plant,  no. 
5;  Kutz.  Tav.  Phyc.  Vol.  XIV,  p.  17,  t.  47,  f.  a-b  ;  r  .?  (v/ith  tetra- 
spores);  De  Toni  Syll.  Alg.  V,  p.  960;  TO,»Sft  p.  59- 


Fronds  densely  tufted,  elongated,  10-25  cm.  high,  setaceous, 
about  0.3  mm.  thick,  alternately  decompound  pinnate.  Basal  por- 
tions of  the  primary  branches  are  naked  or  provided  with  a  few 
hamatous  simple  or  divided  ramuli  which  are  also  scatteredly  found 
along  the  main  segments.  Pinnae  alternate  and  linear  in  outline, 
patent,  densely  pinnulated  on  all  sides.  Pinnules  or  ramuli  short, 
erect  or  erecto-patent,  subulate,  simple  below,  multifid  above,  and 
often  recurved.  Articulations  4-siphonous  and  throughly  ecorticated  »' 
length  of  articulations  of  the  main  segments  6-8  times  as  the 
diameter,  that  of  pinnae  subequal  to  or  a  little  longer,  and  that  of 
pinnules  lint  is  ramuli,  as  half  as  the  diameter.  Telrasfores  found 
in  fusiform  stichidial  ramelli  densely  arising  in  clusters  in  the  axils 
of  ramuli,  3-4  arranged  in  a  longitudinal  row.  Cystocarps  borne  on 
the  upper  ramuli,  urceolate  with  a  wide  ostiole,  slightly  crenulated 
at  the  margin  and  almost  sessile.  Colour  brown,  becoming  almost 
black  in  drying.  Frond  does  not  adhere  to  paper  in  drying. 
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Hub.:  Riishiri  (Faurie,  Herb.  Mus.  Paris  no.  9732,  leg. 
Harlot),  Mashike,  Zenibaco,  Fukuyama,  Hakodate  (Hokkaido)  ; 
Naoyetsu,  Kujiranami,  Aomigawa  (Prov.  Echigo).  Fruits : — late 
spring  to  summer. 

A  very  distinct  and  handsome  species  closely  allied  to  P. 
urceolata  Harv.,  as  Harvey  remarks  in  Harv.  l.c,  but  the  ramifica- 
tion is  very  different.  I  have  studied  a  specimen  of  this  species 
from  Prof.  Farlow's  Herbarium  kept  in  the  herbarium  of  Tokyo 
Imp.  Univ.  which  is  found  with  stichidia  forming  clusters  in  the  axils 
of  ramuli  as  it  is  natural  for  this  species.  Kiitzing's  illustration 
which  shows  tetraspores  borne  in  usual  ramuli  instead  of  in  the 
ramelli  standing  in  the  axils  of  ramuli  is  at  variance  with  our 
observations. 

PL.  CXXVII,  Fig.  i-S.  Fig.  1  :  portion  of  the  frond  of 
Polysiphonia  Morrowii  Harv.,  in  nat  size. — Fig.  2  :  branch  bearing 
stichidia,  ". — Fig.  3  •'  cross-section  of  branch,  magd. — Fig.  4-: 
ramulus  or  pinnulus,  514. — Fig.  5  :  stichidial  ramelli  arising  in  a 
cluster  from  the  axil  of  a  ramulus,  ^4. — Fig.  6 :  two  stichidia  in 
lateral  and  ventral  views,  ^. — Fig.  7  :  cystocarpic  branch,  *^. — Fig. 
8 :  cystocarp,  -±, 
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Turbinaria  fusiformis  (Harv.)  Yendo. 

Norn.  Jap. :     Hiziki. 
PL.  CXXVIII-CXXIX,  Fig.  5-12. 

Turbinaria(?)  fusiformis  Yendo  Prelim.  List  of  Fuc.  Jap.  p. 
153;  Id.  The  Fucaceae  of  Japan  p.  44,  PI.  IV,  Fig.  1-7. — Cystopkyll- 
7iiii  fusiformc  Harv.  Char,  of  New  Alg.  p.  328  ;  De  Toni  Syll. 
Alg.  Ill,  p.  159;  Id.  Phyc.  Jap.  Nov.  p.  47;  Okam.  Alg.  Exsic. 
Jap.  No.  36;  [SJft-,  M£il,  P-  141- 

/.  Clavigera  (Harv.)  Yendo  1.  c.  PL.  CXXVIII,  Fig.  2-3. 

Cystopliyllum  fusifonne  ft  clavigerum  Harv.  1.  c. 

Root  a  small  holdfast  with  robust,  cylindrical  rhizines.  Stan 
erect,  cylindrical,  branching  in  2-3  times  pinnate  and  alternate  man- 
ner. A  few  radical  leaves  or  "  rami,"  as  they  are  called,  are 
present  near  the  basal  portion  of  the  frond.  Leaves  are  deciduous 
and  are  always  observed  in  very  young  individuals  only,  They  are 
compressed,  thick  and  fleshy,  of  ovate,  clavate  or  linear-spathulate 
shape,  more  or  less  tapering  upwards,  pointed  or  rounded  at  apex, 
coarsely  dentate  at  the  upper  margin  and  provided  with  a  short 
cylindrical  petiole  and  cryptostomata.  The  rami,  as  they  are  called, 
very  much  vary  in  shape.  In  some  they  are  short  and  clavaf.e  with 
the  apical  portion  inflated  into  a  pyriform  vesicle.  In  others  they 
are  several  inches  long,  solid,  cylindrical,  with  equal  thickness 
throught  the  whole  length,  except  towards  both  ends,  where  they 
become  somewhat  slender.  Often  some  "rami"  become  clavate, 
complanated  above  and  toothed,  thus  assuming  the  appearence  like 
leaves  ;  such  forms  seem  to  me  to  be  more  common  in  the  southern 
plants.  Vesicles  are  either  mucronated  or  tapering  upwards  or  fusi- 
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form,  and  sometimes  they  are  furnished  with  leaf-like  wings  as  in 
PL.  CXXVIII,  Fig.  3.  According  to  Mr.  Yendo  the  plants  from 
colder  seas  are  rich  in  the  clavate  "  rami "  while  in  those  from 
warmer  regions  the  "  rami  "  on  the  principal  members  are  mostly 
filiform.  The  former  coincide  with  the  definitions  of  var.  davigvrum 
H  irv.  But  this  character  is  invalid  as  Mr.  Yendo  remarks  and 
many  intermediate  froms  between  both  extremes  are  met  with. 
Branches  when  young  are  stunted  standing  in  the  axils  of  the  "rami " 
and  are  beset  with  several  ramuli  in  a  spiral  arrangement,  thus  as- 
suming the  appearence  of  subfasciculate  bunches  at  the  axils ;  they 
gradually  develop  into  branches  and  fulcrant  "  rami  "  are  dropped 
off.  This  prolongation  is  restricted  to  the  primary  branches  only 
and  those  of  the  next  order  do  not  elongate. — Receptacles  (diaeci- 
ous)  are  oblong  or  clavato-cylindrical  with  rounded  apices,  clustered 
in  the  axils  of  the  "rami."  "Colour  olive  brown.  Substance 
succulent  and  the  plant  imperfectly  adheres  to  paper  in  drying. 

Frond  when  fully  grown  often  attains  the  length  of  one  meter, 
but  usually  about  30  cm.  long  with  the  diameter  of  3-4  mm.  in  the 
thicker  portion.  Branches  are  mostly  short,  but  some  are  5-10  cm. 
long.  The  plant  is  diaecious  and  perennial,  but  the  original  or  primary 
frond  seems  to  wither  yearly  and  before  it  dies  the  plant  shoots  out 
short  branches  like  stolon  from  the  basal  portion  and  on  that  stolon 
young  fronds  are  developed.  In  this  country  the  plant  is  gathered 
by  people  as  food  material  and  on  this  account  the  duration  of  life 
is  not  easy  to  make  clear. 

Hab. :  gregarious  on  rocks  below  high  tide;  very  common 
along  the  Pacific  coast  from  Kyushyu  to  Prov.  Rikuchyu  ;  also  Tsu- 
garu  str.  ;  Toppu,  Zenigamezawa,  Fukuyama,  Hakodate  (Prov.  Oshi- 
ma,  Herb.  Sapparo  Agricultural  College) ;  eastern  and  western  sides 
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of  Kyushyu  ;  Iki  and  Tsushima  ;  less  common  along  the  coast  of  the 
Japan  Sea  ;  Tango,  Tajima,  eastern  coast  of  Chosen  at  Chytimon 
jin  and  Fusan.  Fruits  : — late  in  Spring. 


PL.  CXXVIII.  Fig.  1  :  young  frond  of  Tiirbinaria  fitsiformis 
(Harv.)  Yendo  bearing  filiform  "  rami,"  \. — Fig.  2  :  full-grown 
frond  of/",  clavigerum  bearing  receptacles  (from  Katsuura,  Prov. 
Boshyu).  The  one  end  marked  x  is  to  be  connected  \vith  the 
other  end  with  the  same  mark,  \. — Fig.  3  :  davigerum-form  from 
Kagoshima,  showing  the  plant  bearing  leaves  and  air-vesicles  which 
are  seen  with  leaf-like  wings,  }. — Fig.  4 :  young  leafy  frond  from 
Hamajima,  Prov.  Shima,  i. — Fig.  5:  leaf  of  the  same  with  cross- 
sections  of  several  parts,  y. — Fig.  6  :  basal  portion  of  a  frond 
having  radical  "rami,"  }. 

PL.  CXXIX,  Fig.  5-1 2.  Fig.  5-6  :  young  fronds  formed  on 
a  stolon  ;  in  fig.  5,  two  young  fronds,  a  and  b,  are  two  froncllets 
ormed  ;  the  lower  stolon  in  the  fig.  is  connected  with  the  original  or 
primary  frond,  (Fig.  6  :  Tateyama,  Prov.  Boshyu;  27,  May,  1913),  \. — 
Fig.  7  '  cross-section  of  a  "  ramus,"  f  • — Fig'  8  :  cryptostomum  of  Fig. 
7,  ^4. — Fig.  9  :  receptacles,  $*. — Fig.  10  :  cross-section  of  a  male 
receptacle,  *3. — Fig.  11 :  antheridia,  ^. — Fig.  12 :  female  con 
ceptacle,  ". 
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Dictyota  dentata  Lamour. 

Norn.  Jap. :     Toge-amidzi. 
PL.  CXXIX,  Fig.  1-4. 

Dictyota  dentata  Lamour.  Diet.  p.  i J  ;  Kiitz.  Sp.  Alg.  p.  556; 
Id.  Tav.  Phyc.  IX,  t.  35  f.  i  ;  J.  Ag.  Sp.  Alg.  I,  p.  96;  Id.  Till  Alg. 
Syst.  V,  p,  98;  Id.  Anal.  Alg.  I,  p.  17;  De  Toni  Syll.  Alg.  Ill,  p. 
268  ;  Hauck  et  Richter  Phykotheka  universalis  no.  669. 

Only  one  specimen  now  before  us.  Frond  stupose  from  the 
base,  even  up  to  9  cm.  above  the  root,  15  cm.  high,  3-4  times 
decompound  pinnate  in  an  alternate  manner.  The  outline  of  primary 
branches  or  pinnae  somewhat  ovate  and  that  of  pinnulae  lanceolate 
which  are  similarly  pinnated  with  simple  or  divided  pinnellae  whose 
margins  are  furnished  with  minute  teeth.  Branches  of  every  order 
are  slightly  flexuose.  Our  specimen  has  branches  very  much  twisted, 
probably  owing  to  the  effect  of  bad  preparation.  A  few  proliferous 
segments  have  been  observed  at  the  lower  portion  of  frond,  about 
5  cm.  above  the  root.  Colour  greenish  brown.  Substance  mem- 
branaceous. 

Hab. :     Ryukyu  Isl. 

I  have  studied  several  reliable  specimens  such  as  Hauck  et 
Richter  I.e.  and  one  from  Jamaica  determined  by  Mr.  Borgesen,  also 
another  one  from  Port  Antonio  sent  from  Prof.  Farlow. 

PL.  CXXIX,  Fig.  1-4.  Fig.  1 :  frond  of  Dictyota  dentata  Lam. 
in  nat.  size. — Fig.  2  :  pinna  that  is  primary  branch,  \. — Fig.  3  : 
pinnulla  and  its  portion,  f . — Fig.  4- :  proliferous  segments  at  the 
place  about  5  cm.  above  the  root,  \. 
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Codium  mucronatum  J.  Ag.  var.  Californicum  J.  Ag. 

Norn,  Jap. :    Mini. 
PL  CXXX,  Fig.  1-9. 

Codium  inner onatnin  var.  Californicum  J.  Ag.  Till  Alg.  Syst. 
VIII,  p.  43,  Tab.  I,  Fig.  3  ;  Kjellm.  Marina  Chlorophy.  fr.  Jap.  p. 
34;  De  Toni  Syll.  Alg.  I,  p.  495. — Acanthocodium  fragile  Suring. 
Alg.  Jap.  p.  23,  t.  VIII.— Codhim  fragile  (Sur.)  De  Toni  Syll.  Alg. 
I,  p.  495. — C.  tomentosum  Stackh.  ;  Martens  Preus.  Exped.,  Bot., 
p.  113. 

Fronds  10-30  cm.  high,  1.5-3  mm  thick  in  diam.  or  much 
thicker  below,  cylindrical,  rising  from  scutate  expanded  disc,  branch- 
ing soon  from  the  base  in  more  or  less. regularly  dichotomo  fastigi- 
ate  manner  and  the  fronds  assume  a  flabellate  outline  when  spread 
over  paper.  Branches  erect  or  erecto-patent  standing  with  narrow 
axils  and  the  upper  segments  are  slenderer  than  the  lower,  and  end 
in  roundish  apices.  When  young  frond  is  covered  with  downy  hairs 
but  when  old  the  hairs  drop  off  leaving  scars  on  the  shoulders  of 
utriculi.  Utriculi  are  cylindrico-clavate,  5-7  times  long  as  the 
diameter,  mucronate,  very  acute  when  young,  much  shorter  and  often 
obtuse  when  adult.  Wall  of  the  apical  portion  of  utriculus  is  thick 
and  concentric  striations  are  observed  around  the  mucro  which  is 
itself  stratified  with  thick  curved,  concentric  layers.  Gamdangia 
elongato-ovate  (2x9/4  in  one  example),  borne  at  about  the  middle 
portion  of  an  utriculus.  Female  gametes  are  green  and  globular 
and  much  larger  than  male  gametes  which  have  milky  appearence. 
Colour  deep  green.  Substance  spongy  and  juicy  and  the  plant  in, 
completely  adheres  to  paper  in  drying. 
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Hab.:  On  rocks,  shells  and  stones  near  the  low  tide,  often 
in  very  deep  portion.  Common  along  the  coasts  of  the  Pacific  and 
the  Japan  Sea  ;  also  in  Hokkaido.  Eastern  coast  of  Chosen  at 
Seishin,  Seikoshin,  Gensan,  Chumonjin,  Moppo,  Fusan.  Fruits  : 
summer  (August  at  Prov.  Boshyu). 

PL.    CXXX,    Fie.     i-Q.     Fie.    1  :    smaller    frond    of    Codium 

Q  -s  O 

mucronatum  var.  Californicum  J.  Ag.,  \. — Fig.  2  :  sterile  utriculi, 
£*. — Fig.  3  :  apical  mucro,  3^°. — Fig.  4  :  apex  of  an  utriculus  viewed 
from  above,  showing  concentric  striations,  ^j2. — Fig.  5 :  utriculus 
bearing  gametangia,  -51-. — Fig.  6  :  young  utriculus  bearing  a  hair, 
$±. — Fig.  7 :  male  gametangium  (2x9  //),  ?*. — Fig.  8 :  female 
sporangium,  ^. — Fig.  9  :  male  gametes,  ^f2. 
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Caulerpa  Ferguson!  Murray. 

Nom  Japi !    Fuisi-noka-zuta. 
PL.  CXXX,  Fig.  10-14. 

Caulerpa  Fergusoni  Murray  on  new  sp.  of  Caulerpa  (Transac. 
of  the  Linn.  Soc.  London,  1891)  p.  212,  pi.  53,  f.  1-2;  Weber  v. 
Bosse  Monogr.  d.  Caulerpa,  p.  389,  PL  XXXIV.  Fig.  12  ;  Svedelius 


I2O      


Ecol.  and  Syst.  Studies  of  the  Ceylon  Sp.    of  Caulerpa  p.    140,  f. 
51  ;  Reinke  Ueber  Caulerpa   1899,   p.  43.  f.  68. 

Stolon  cylindrical,  naked.  Vertical  axis  simple  or  alternately 
branched,  compressed,  elongated  (some  attain  22  cm.  in  length), 
articulated  in  short  distances  with  cuneato-obovate  joints  which 
measure  6-7  mm.  in  length.  Ramenta  compressed,  obovate,  taper- 
ing below,  rounded  at  apex,  distichous  and  opposite  arising  from 
almost  every  articulation,  about  i  cm.  long,  5-6  mm.  broad.  Colour 
herbaceous  green.  Substance  juicy  and  membranaceous. 

Hab. :  Perhaps  on  rocks  in  deep  waters.  Prov.  Hizen,  Provs. 
Shima,  Sagami  and  Kadzusa. 

PL.  CXXX,  Fig.  10-14.  Fig.  10  :  frond  of  Caulerpa  Fergu- 
soni,  Murray,  \. — Fig.  11  :  ramentum,  \. — Fig.  12 :  one  of  articula- 
tions, i. — Fig.  13  :  cross-section  of  the  articulation  of  fig.  12,  \. — 
Fig.  14 :  cross-section  of  the  ramentum  indicated,  \. 
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For  Caulerpa  Fergusonii  in  PI.  CXXX  read  C.  Fci-gitsoni. 
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Vidalia  obtusiloba  (Mert.)  j.  Ag. 

Norrii  Jap. ;     Kaeri-nami. 
PL.  CXXXI. 

Vidalia  obtusiloba  (Mert.)  J.  Ag.  Sp.  Alg.  II,  3,  p.  1 123  ;  Falken- 
berg  Rhodom.  p.  429  (non  Bornet)  ;  De  Toni  Syll.  Alg.  IV,  p.  1102. 
— Rytiphloea  obtusiloba  Ag. ;  Kg.  Sp.  Alg.  p.  846. 

Only  one  specimen  now  before  us.  Frond  rising  from  a 
circular  disc,  linear,  with  the  midrib  thickened  below  into  a  short 
stem-like,  winged  portion,  6.5  cm.  high,  4-6  mm.  broad,  flat, 
undulated  and  serrato-dentate  at  margin.  The  midrib  more  or  less 
thickened  for  the  most  part  becomes  fainter  upward,  with  very 
patent  and  faint  veins  extending  alternately  from  the  midrib  to 
marginal  teeth.  Branches  standing  in  2-3  times  pinnate  and  alter- 
nate manner,  arise  from  margins  as  well  as  proliferate  from  the 
midrib  and  are  slightly  narrowed  at  the  base,  ending  in  roundish- 
obtuse  in-rolled  apices.  On  unfolding  the  inrolled  apex  of  a  branch, 
the  growing  apices  of  lateral  branches  and  finger  like  young 
marginal  teeth  are  displayed,  all  of  which  are  strongly  incurved 
to  the  ventral  side  of  frond.  Marginal  teeth  become  obsolete  in  the 
lower  portions  of  branches  or  assume  deltoid  shapes.  When  young 
they  are  fine  and  subulate,  strongly  involuted,  scarcely  i  mm., 
long  in  the  longest  one,  and  in  a  fructified  frond  stichidia  are 
produced  in  them.  Stichidia  formed  in  pinnules  of  pinnately  lobed 
and  siibmultifid  teeth,  linear,  containing  a  double  row  of  tetra- 
sporangia.  The  midrib  is  much  thickened  on  the  ventral  side,  to- 
ward which  curve  the  apices  of  branches  and  marginal  teeth.  On 

PL.  CXXXI— CXXXV,  February,    1915. 
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the  dorsal  median  line  of  every  young  segment,  for  instance  of 
marginal  teeth,  a  single  row  of  dichotomous  "hair-leaves"  is 
longitudinally  arranged.  The  cortical  and  inner  cells  covering  the 
midrib  portion  of  the  upper  part  of  a  branch  are  elongated,  while 
those  of  the  remaining  portion  are  irregularly  polygonal.  On  the 
cross-section  of  frond  through  the  midrib  5  pericentral  cells  are 
observed,  of  which  the  unpaired  one  stands  on  the  ventral  side 
and  the  paired  ones  on  both  flanks.  Colour  vinoso-red.  Substance 
membranaceous  and  the  plant  does  not  adhere  to  paper  in  drying. 

Hab. :     Oshima  (Prov.  Satsuma). 

PL.  CXXXI.  Fig.  1  :  frond  of  Vidalia  obtnsiloba  (Mert.)  J. 
Ag.,  \. — Fig.  2 :  apical  portion  of  a  branch  viewed  from  the  vent- 
ral side,  ^. — Fig.  3  :  cross-section  of  the  lower  portion  of  a 
branch  ;  the  upper  side,  dorsal  ;  the  lower,  ventral,  ^. — Fig.  4- : 
midrib  of  Fig.  3  magd.;  a,  the  central  axis  ;  d,  the  unpaired  peri- 
central  cell  standing  on  the  ventral  side;  b,  c,  e,f,  paired  pericentrals 
standing  on  flanks,  -911. — Fig.  5  :  cross-section  of  a  upper  branch 
bearing  a  thin  midrib;  characters  same  as  Fig.  4,  -1*5. — Fig.  6: 
cross-section  of  a  branch  showing  a  vein,  v,  arising  from  the  axis 
a,  JJ-. — Fig.  7:  surface-view  of  cortical  and  infra-cortical  layers 
over  the  midrib,  i-JA — Fig.  8  :  surface-view  of  the  cortical  layer 
of  membranous  portion,  i-JA — Fig.  9  :  inrolled  apex  of  a  branch 
unfolded,  — j— . — Fig.  10  :  laciniae  of  a  marginal  tooth,  Y- — F'&-  H  : 
lacinia  of  a  marginal  tooth  showing  "hair-leaves,"  //,  //,  "j-Q. — Fig. 
12  :  one  of  laciniae  magd.,  ^p.— Fig.  13  :  hair-leaf,  *-«<>.— Fig.  14  : 
some  of  laciniae  of  a  marginal  tooth  transformed  to  stichidia,  ~p. — 
Fig.  15:  stichidium,  marked  a  in  Fig.  14,  magd.,  | 
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CompSOpOgOll  Oishii  Okam.   sp.   nov. 

Norn.  Jap, :     Oiski-so. 
PL.  CXXX1I-CXXXIII,  Fig.  1-13. 

Diagn.  Fronds  csespitose,  filiform,  1-1.5  mm-  thick,  elongated, 
rather  harsh  to  touch  and  fragile,  of  dark  greenish  blue-violet  colour, 
laterally  branched,  capillary-fine  in  young  branches,  becoming 
unequally  thick  in  older  portions,  with  globular  or  depresso-globular 
central  cells  in  fully  grown  portion,  with  articulations  not  exter- 
nally constricted,  thinly  corticated  (2-cell-layers  thick),  afterward 
becoming  hollow  by  the  decaying  off  of  the  axial  cells  when  the 
branches  attain  the  thickness  of  some  400  p  in  diameter. 

Hah.  :  On  the  leaf  and  stem  of  Valisneria  spiralis,  gravels, 
woods  etc.  in  a  brook  running  from  spring  (temp,  of  water  1 5- 
I7°c)  Yanokuchi  (Prov.  Musashi) ;  Riv.  Tsuchi-kuro  (Nagasaki 
Pref.). 

Descrip. :  Fronds  densely  tufted,  filiform,  about.  1-1.5  mrn- 
thick  in  the  lower  portion  of  a  thickened  frond,  elongated,  often 
30  cm.  long,  usually  crooked  and  somewhat  entangled  at  the  lower 
portion.  Plants  have  a  more  or  less  traceable  main  segment  and 
2-3  times  branch  laterally  in  an  alternate  manner;  younger  bran- 
ches are  capillary-fine  and  those  standing  at  the  lower  portion  of 
frond  become  somewhat  thickened  like  the  main  segments.  Young 
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branches  consist  of  a  single  longitudinal  row  of  disc-shaped  cells 
and  the  plant  makes  its  growth  by  the  terminal  as  well  as  inter- 
calary cell-divisions.  The  articulations  are  ^2-^/3  as  shorter  as  the 
diameter  ;  soon  longitudinal  partitions  are  formed  near  margins, 
giving  rise  to  the  central  and  cortical  cells.  By  further  divisions 
a  cortical  layer  is  produced  covering  the  central  cell.  As  the 
branch  grows  in  length  the  central  cells  increase  in  size,  and  as  it 
thickens  it  becomes  unequal  in  thickness  being  bullato  constricted 
at  short  intervals.  Cells  of  the  primary  articulation  now  become 
almost  globular  or  slightly  depressed  and  those  of  the  cortical  layer 
are  either  undivided  or  here  and  there  divided  into  two.  In  this 
stage  the  central  cells  are  scarcely  visible  through  the  cortical 
layer  and  the  articulations  are  not  externally  constricted.  As  the 
frond  attains  a  thickness  of  some  300-400  ,«  in  diameter,  the 
central  cells  show  a  tendency  to  be  destroyed  and  in  a  thicker 
portion  measuring  500-750  tl  there  is  no  remain  of  the  central 
cells  leaving  the  interior  of  frond  hollow.  The  fully  formed  cortical 
layer  consists  of  two  layers  of  cells,  of  which  the  inner  is  larger 
and  roundish,  while  the  outer  is  smaller  and  anticlinally  a  little 
elongated.  Cortical  cells  are  not  elongated  in  surface  view,  but 
irregularly  polygonal  and  closely  disposed.  They  contain  a  distinct 
neucleus  and  many  roundish-angular  chromatophores,  while  cells  of 
the  inner  layer  are  almost  empty  and  colorless.  On  account  of 
the  fragile  substance  the  frond  becomes,  as  the  plant  grows  in 
age,  rather  naked  by  dropping  off  of  branchlets  and  apices  of 
branches  become  bluntish. 

Monospores    (aplanospores)    are    formed    in    monosporangia 
which  are  produced  either  directly  from  a  cortical  cell  or  from  a  cell 
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produced  by  horizontal  or  oblique    partitions.      They    contain   very 
deeply  coloured  content  and  a  neucleus. 

The  development  of  the  plant  from  the  monospore  is  quite  same 
as  that  observed  by  Mobius  in  C.  chalybcus.  Kuetz.  The  mono- 
spores  which  have  been  set  free  probably  just  to  germinate  measure 
0.015-0.02  /".  in  diameter.  The  young  prothallium  which  I  could 
obtain  on  a  leaf  of  I'alisncria  spiralis  consisted  of  4  cells,  of  which 
the  larger  central  one  has  cut  off  a  cell  by  a  horizontal  partition 
(PI.  CXXXIII,  f.  10).  After  that  there  is  formed  a  somewhat 
radiately  branched  flat  disc  which  adheres  to  the  substratum.  The 
prothallium  which  is  single- layered  at  the  beginning  now  becomes 
parenchymatic  by  repeated  cell-divisions  and  a  flattish  low  mound 
like  body  is  formed.  When  the  prothallium  attains  the  size  of 
some  130  it,  some  of  cells  of  the  upper  layer  form  branches 
directed  upward.  They  consist  at  first  of  a  single  row  of  cells. 
Larger  prothallium,  more  numerous  the  number  of  vertical  branches. 
As  they  grow  in  length,  the  lower  cells  cut  off  a  cell  at  the  lower 
corner  which  elongates  into  a  root-fibre.  Root  fibres  which  are 
articulated  run  in  both  intra-  and  extra-cortical  ways  and  by  coa- 
lescing together  form  a  somewhat  conical  holdfast.  When  the  ver- 
tical fronds  are  firmly  established  the  prothallium  goes  down  to 
the  ground.  After  that,  originally  single  row  of  cells  of  a  young 
frond  becomes  two  layered  in  the  manner  above  stated.  Colour 
dark  "reenis'n-blue  violet.  Substance  fragile  and  somewhat  harsh 
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to  touch  ;   when  dried,    the  plant  does  not  adhere  to  paper. 

There  is  no  doubt  that  the  present  plant  has  a  very  close 
affinity  with  C.  cocnilcns  (Balb.)  Mont,  as  the  size,  thickness  and 
colour  show  its  resemblances.  Of  the  anatomical  character  of  the 
latter  much  is  not  known,  as  far  as  I  am  aware,  except  Kuetzing's 


description  and  illustrations  (Kuetz.  Sp.  Alg.  p.  432  and  Tav 
Phyc.  VII,  t.  88,  f.  II.)  and  Thaxter's  recent  investigations  (R. 
Thaxter  Notes  on  the  Str.  and  Repr.  of  Compsopogon  in  Dot.  Gaz. 
Vol.  XXIX,  P.  259-267,  pi.  XXI,  1900).  Kuetzing  illustrates  3 
cell-layered  cross-section  of  the  frond  without  central  cell.  He  does 
not  clearly  mention  that  the  frond  is  hollow,  only  stating  that 
,'articulis  in  ramis  primariis  obsoletis."  Whether  this  statement 
means  that  the  frond  is  hollow  or  not  is  not  clear.  But  Thaxter 
describes  and  illustrates  that  "  the  corticating  cells  are  separated 

into  two  well-defined  layers which    may  be  increased  to  3 

or  even  4  in  older  axes  like  that  shown  in  Fig.  13,  a  portion  of 
the  axial  cell  being  indicated  at  x"  (Thaxter  I.e.  p.  262).  Consi- 
dering that  Thaxter's  material  is  C.  coentleus,  it  is  evident  that  it 
has  thickly  corticated  frond  with  a  central  cell  persisting.  Such  a 
structure  is  not  the  case  in  the  present  plant ;  in  ours  the  cortical 
cells  are  not  more  than  two  layers  in  the  branches  thicker  than 
400  n  and  in  the  branches  of  such  a  thickness  the  central  cells  are 
already  disappeared.  De  Toni's  remark  saying  "cellulae  corticales 
e  superficie  visa?  sunt  elongatae,  irregulares,  acute  contiguae  "  and 
Kuetzing's  illustration  representing  regularly  arranged  elongated 
cortical  cells  are  disproved  by  Thaxter's  description  and  illustra- 
tions (i.e.  "  the  corticating  cells  are  irregularly  polygonal  "). 

Thus,  the  present  plant  differs  from  C.  coentleus,  as  far  as  I 
can  judge  from  the  literature  concerned  by  the  brittle  substance, 
by  disappearing  of  the  central  cells  in  older  portions  and  by  fewer 
cortical  layers  as  well  as  by  slenderer  habit  of  the  frond. 

PL.  CXXXII.     Fig.  1  :    fronds  of    Compsopogon   Oishii  Okam. 
sp.  n.   on  the  leaf   of   Valisneria    spiralis  in  nat.  state   and  size.— 
Fig.    2:    small    frond,   £. — fig.    3:    portion    of   fig.    2,    marked    a' 
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magd.,  -^. — Fig.  4  :  lower  portion  of  a  youn  gfilament,  - *-. — Fig, 

5  :  portion  of  the  lower  part  of  frond  in   fig.    I,  magd.,   ?-ip. — Fig. 

6  :   portion  ol  a  thicker  branch,  showing  unequal  thickness,  ~. — Fig. 
7 :  cross-section    of    a    fertile    branch,   a  little    thicker  than  400  /*, 
-3j— . — Fig.  8  :  portion  of  fig.  7  showing  monospores,  ^. — Fig.  9  : 
monospores,   ^. — Fig.    10  :  vegetative  cell,    3*°. 

PL.  CXXXIII,  Fig.  1-13.  Fig.  1:  younger  and  older  fronds 
in  nat.  state  and  size. — Fig.  2  :  a  28  cm.  long  filament  detached, 
(thickness  ca.  f)  ;  portion  marked  a,  ca.  800  ,«  thick  ;  b,  500  //  ; 
c,  300  p. — Fig.  3  :  portion  of  fig.  2  marked  d,  magd.  to  show 
unequal  thickness. — Fig.  4  :  portion  of  fig.  2  marked  e,  magd. — 
Fig.  5 :  cross-section  .  of  a  branch  200  /'  thick,  the  central  cell 
still  present,  ^-. — Fig.  6  :  surface-view  of  a  thick  branch,  3^. — 
Fig.  7  :  longitudinal  section  of  a  branch  showing  the  central  cell, 
^1^. — Fig.  8  :  rooting  portion  of  filament  shown  in  fig.  4  of  PL. 
CXXXII,  magd.,  3<p.— Fig.  9:  monospore  (0.015-0.02  /*),  *£2.— 
Fig.  10  :  monospore  just  germinated,  g°— . — Fig.  11  :  young  prothall- 
ium,  -*'\ — Fig.  12  :  more  advanced  prothallium  having  6  vertical 
branches,  -^-ip. — Fig.  13  :  vertical  section  of  a  prothallium  on  the 
leaf  of  Valisncria,  having  two  young  fronds  a  and  b,  ^~. 
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!'J  Tff  fffl  -  4 


-  ?  ~  fls  SB  us 


*  m  m  *. 
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?  RJ  ffl  §l  E  ^  Pi-t  ^- 
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®  ^  :     #  ffi  ^  **  C.  coeruleus  (Balb.)  Mont.    =  Hit  ^  >ff 

b  -  «  /  M  7  &  A  »  ^  m  1-  v-  ;  BP  *  i@  ^  ^  -f  ,  ±  f 

jSf   ?  .       ^  ^  ^D  A'  ®  -  l£  ^  ^',  ffi  *  US  I'K  y  fi  i'S  =  It  7  -^  Kuetzing 
^  Bi  ic  &  il  (Kiitz.  Sp.  Alg.  p.  432  ;  Tav.  Phj-c.  VII,  t.  88,  f.  II.)  b    Thax- 
ter    ^  W(^L  (Thaxter  :  Notes  on  the  Str.  and  Rcpr.  of  Compsopogon,  in  Bot. 
Gaz.  Vol.   XXIX,  p.   259-267,  PI.   XXI,    1901)   b    y  ^M¥  KB  ^  A'  *   /    T 
7  ^'.     Kuetzing  -«^    3  M  3    V  $.  ^  >v  f$  W\  If  ^  H  l&  -=*  •'"   *  35  HI  - 
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Thaxter  >»   "  /£  Jf?  ^  IJJ  *  —  Jff  3    yfifcJjgjK 
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T  i'$,  1t°'-5  : 
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Is-  if  IB,  ™°.— 8 :  g?  /  H  /  —  ^  -  .?  j](2 


g*  CXXXIII  0  JE,  1-13  [gj.  1:  jg  #j  y  fl$  7  ^  -*,  1.—  2  :  28  cm. 
ft  f  T  /•/  *  /  ic  f  /  i  r^  ft  ~  -y  7  ^  x)  ;  a  *$,  ft  Soo  <i  ±  -y  ; 

,  500/1;  tflj,  SOD/;.  -3:  £$  2  jgrfflj  7  $$  ±  *  7  ±  -f  ;  ffl  -y  * 
y  ^  7  ^K  *  .—  4  :  Ml  2  i)  *  fl$  Jj|!  Jt.—  5  :  2CO  //  i:  *  ^  /  ^  jfff  B  ; 


,  41  I*  9  ^K  ^,     -fj.—  8  :    ^  CXXXII     @|  JE  4   19  =  *  5"  *  y  #t  / 

,  -8ffi.—  9  :  m  -  fla  ^    (0.0  15  -0.02  //),    '^°.-10  :  flfj  ^  /  $F  =  ff  «  -t 

b   ^  /^  *    /  ,   «oo.-ll  :     ^  *  Utf  ",\V  ffi.     3-^--12  :  &  *  9  %  ff  -fe 

fj  Tff  K  -   y^6flH/j|[^J*/^^7/fr^/*'*>'>   2f.—  13  :   fe  (i 

;  ".  *  :  -fl9  ^  4/J  *  iffi.  2is 


Brachytrichia  Quoyi  (C.  Ag.)  Born,  et  Flah. 

Nom.  Jap. :     Ai-midori. 
PL.  CXXXIII,  Fig.  14-17. 

Brachytrichia  Quoyi  (C.  Ag.)  Born,  et  Flah.  Revis.  d.  Nost. 
heterocyst.  in  Ann.  de  Sc.  Nat.  1886,  p.  373  ;  Gomont  Myxophyceae 
hormog.  p.  126  in  Schmidt's  Flora  of  Kohchang,  1901;  Kirchner 
in  Engl.  et  Prantl  natiirl.  Pflanzenf.  1,  i.  p.  90;  De  Toni  Syll. 
Alg.  V,  p.  680;  Okam.  Alg.  Jap.  Exsic.  No.  100. — Brachytrichia 
rivnlariacforuiis  Zanarcl.  Phyc.  indie,  p.  24,  t.  X,  A  f.  1-4.  (after 
De  Toni). — Hormactis  Quoyi  Bjrn.  in  Farlow  Mar.  Alg.  New- 
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Engl.   p.   39.  —  Ilormactis    Farlo^i  Born,    in    Farlow,    Anderson    et 
Eaton  Alg.  Exs.  Am.  Bor.  No.  45. 

Fronds  depresso-globular,  sac-like,  5  mm.  to  5  cm.  or  more 
in  diameter,  plicato-expanding  and  bullated,  often  becoming  con- 
fluent, of  dark-bluish  green  or  violet  color  and  almost  leathery 
substance. 

Hab.  :  On  rocks  and  stones  near  high  tide  in  warmer  parts; 
Taiwan,  Ryukyu,  Amaktisa  Isl.,  Nomo,  Prov.  Kii,  Toyohama  (Prov. 
Owari),  Cape  Iwai  (Prov.  Rikuzen),  Provs.  Iwami  and  Yechigo. 

PL.  CXXXIII,  Fig.  14-17.  Fig.  14:  fronds  of  Brachytrichia 
Quoyi  (C.  Ag.)  Born,  et  Flah.  in  nat.  state  and  size.  —  Fig.  15  : 
cross-section  of  a  frond,  11°.  —  Fig.  16:  portion  of  the  fig.  15  magd., 
^.—  Fig.  17  :  one  of  filaments  detached,  ^. 

Brachytrichia  Zanard.    1872. 

fo   fo  fr    i"    b   M- 
RIVULARIACEAE  (MYXOPHYCEAE). 

y  y'  7  y  r  &  (1  ;^  ®). 


-  ^  7"  ^  ^  ^  Wjt  -   T   7  t*  ^  *  y  )  ^  |IJ  -  Scytonema  ^ 

^  =»  i-  r  y  ,  X  i$  *  &  85  -*  :itifl  =  •>  ^  _t  ^  *  -  ^  ^c 

b  r  j>  .     ^'j  (IB  Uti  ?'J  ?  it  -  A-  Jlvi>  -»  ^  ^-  -  r  y  ?  ^  PJ 


-  y  7  ->£ 
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£  ffi  '  m  *  y  r  3  ft!  r  ?  ,  ft  n  I'Ti  ^ 

brachys  (^  ^ )    b    thrix  (^)   V    a    ]> 


Brachytrichia  Quoyi  (C.  Ag.)  Born,  et  Flah. 

*  a  *  i'  »>    ISO  **  M.    iS  ®  35  (S  ft)- 

^  cxxxm  mifc,  14-17  fi- 


mm.    3  ?    5  cm.   g^ 


j£  ^  9  ft  y  , 

^^X-  Bt 


,  if  ^, 


(M  3S), 


J5.  M 


$g  CXXXIII  P  US,  14-17  H.    14  :  Brachytrichia  Quoyi  (C  Ag.)  Born,  et 
Flah.,  &  fc  &  i'    I)  ,  y  iffi  '   0  $  '  JK,   1-15  :    ffil  /  f, 
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Codium  adheerens  (Cabr.)  C.  Ag. 

Nom,  Jap, :    ILii-mint. 
PL.  CXXXIV,  Fig.  1-3. 

Codium  adhterens  (Cabr.)  C.  Ag.  ;  Harv.  Phyc.  Brit.  t.  35 
A  ;  De  Toni  Syll.  Alg.  I,  p.  489  ;  Kiitz.  Sp.  p.  502  ;  Id.  Tab.  Phyc. 
VI,  t.  TOO,  f.  I.  ;  J.  Ag.  Till  Alg.  Syst.  VIII,  p.  37  ;  Hauck  Meeres- 
alg.  p.  4/9;  Ardiss.  Phyc.  Medit.  II,  p.  169;  Okam.  Alg.  Jap. 
Exsic.  n.  97. —  C.  arabicnm  Kuetz.  Tab.  Phyc.  VI,  t.  100,  f.  2. 

Fronds  flat,  irregularly  expanding  by  the  peripheral  growth 
with  roundish  lobes,  firmly  adhering  to  substratum  by  the  under- 
surface  and  sinuato-flexuose  on  the  upper  side,  often  becoming 
confluent.  Colour  deep  blackish-green. 

Utriculi  are  clavate  and  elongato  subcylindrical  below,  S-io 
times  as  long  as  diameter  and  a  little  thickened  at  the  top.  Utriculi 
branch  near  their  bases  close  to  each  other  and  from  this  mode 
of  branching  of  cortical  Utriculi  it  may  be  inferred  that  the  frond 
does  not  much  grow  in  thickness.  Fronds  when  detached  from 
the  substratum  strongly  curves  toward  the  undersurface. 

Hab. :  On  rocks  near  low  tide.  Ryukyu,  Ogasawara-Isl., 
Kyushyu  ;  Provs.  Totomi,  Sagami,  Boshyu  and  Rikuzen. 

PL.  CXXXIV,  Fig.  1-3.  Fig.  1 :  surface  view  of  the  frond 
of  Codium  adhacrens  (Cabr.)  C.  Ag.,  in  nat.  state  and  size. — Fig. 
2  :  lateral  view,  \. — Fig.  3  :  mode  of  branching  of  utriculi,  ^j*. 
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Codium     adhaerens     (Catr.)     C.Ag-. 
Codium.     coarctatum     Okam.   n.sp. 


Fig-.  1-3. 
Fig1.  4--12. 


Codium  adhserens  (Cabr.)  c. 

«i    O    &    t>. 
&  cxxxiv  i)  JK,  1-3  m- 


b  MX-  §1  ?  ^  -y.ffi  >*  fciPiUBfi^  ^-     -a  -  Bt  l^fe  -  y  7 
i*  WM  ->•     M-ii  -  «#tt  ~  *  7  Tfcft  *  fBMk»t,ft  f'^ 

^  y  s-io  is-  *  -y  r  m  «g  4?  y  ^  itrw  ^.    m  m  -  at  r  «  -  a 
a  *  *a  ^  ->  r  #  mi  -*,  ±.  **  n  =  fla^®^^Ei?*-9-"^=»  b 


mm-  fs  ^  m  m  &  '  %  *  &  v  •  m  m,  A-  &m&,ji  w  *  ? 

m  f©  it  ffif  ^  ^  S  ^  PS  Iff'®  ^  up  -  M  A'. 

*  ^  :    ±  ffi  ff  m  ^,  flb  4-  fe  r  K  ;  ffe;-,  pp  ^  ^  ,  H  »,  i;  ^  ff 

BH  ©• 

^  CXXXIV  El  IK,  i-3  HI-     1  :   (i  6N  A  i,  Codium  adhaerens  (Cabr.) 

c,  Ag.  y  ^-  m,  i.-2  :  m  M  a  y  M  ^  -^  *  '  ,  i.—  3  :  Ha  a  ^  ^  tt 

^  A'  ^C,        . 


Codium  coarctatum  Okam.  sp.  nov. 

Nom  Jap.  :     Nezashi-miru. 

PL.  CXXXIV,  Fig.  4-12. 

Diagn.  :     Fronds  a  little  stiff,  decumbent,   compressed,   broadly 
linear,   irregularly  dichbtomous  with  obtuse,  truncated  or  bifid  apices 
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and  roundesh  axils,  attaching  to  each  other  and  to  the  substratum 
by  emitting  root-tufts  from  the  undersurfaces,  of  deep  greenish 
colour.  Utriculi  almost  cylindrical,  subtruncated  at  apex  and 
slightly  narrowed  a  little  beneath  the  top,  50-66  n  broad,  about 
366  n  long,  5-6  times  as  long  as  broad ;  utriculi  of  the  undersurface 
having  a  very  thin  wall  at  the  top,  those  of  the  upper  side  a 
little  thickened  and  those  standing  at  the  corner  or  margin  thicker 
than  those  of  the  upper. 

Hab.  :     On  rocks  below  low  tide.     Provs.  Boshyu  and  Sagami. 

Descrip. :  Fronds  decumbent  measuring  some   10  cm.  or  more 
in  extension,  with  broader  segments,  5-10  mm.  or  more  in  breadth 

I 

3-4  mm.  thick,  which  are  parted  with  a  patent  axil,  closely  coa- 
lesced to  each  other  by  short  tufts  of  reot  filaments  emitted  from 
the  under-surfaces  of  segments,  with  glabrous  surfaces  on  both 
sides.  Utriculi  are  generally  slightly  constricted  a  little  beneath 
the  apex.  This  character,  however,  is  not  strictly  followed ;  for, 
in  one  and  the  same  frond  some  are  not  constricted;  but  subtruncat 
ed  character  is  almost  uniform.  Utriculi  branch  near  their  bases 
close  to  each  other  after  the  manner  of  Codium  adhaerens  so  as 
to  form  a  dense  compact  layer  and  to  extend  side  by  side  rather 
than  to  increase  in  thickness.  Utriculi  of  both  upper  and  lower  sur. 

faces  are  not  much  different  in  the  thickness  of  the    terminal  wall 

i 

but  strictly  speaking  those  of  the  upper  side  is  a  little  thicker 
than  those  on  the  lower  ;  those  standing  at  the  corner  or  margin 
of  frond  have  a  thick  wall  at  top,  but  not  too  much  thickened 
like  crescent.  Colour  deep  green.  Substance  rather  firm  becoming 
somewhat  coriaceous  when  dried  and  the  plant  does  not  adhere 
to  paper  in  drying. 
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The  present  plant  shows  on  the  one  hand  a  close  affinity  with 
Codiinn  mtricatiim  Okam.  (p.  74,  PI.  CXX  fig.  9-13)  and  on  the 
other  some  relations  with  C.  dinwrphum  Sved.  With  the  former 
t  has  the  following  characters  in  common,  viz.  :  dichotomous,  com- 
pressed and  decumbent  habit,  characters  of  emitting  tufts  of  root- 
fibres  and  shape  of  utriculi  ;  but  it  differs  in  the  substance  and 
colour  of  frond,  as  well  as  in  the  size  and  apical  thickness  of 
utriculi.  The  substance  of  C.  intricatnm  Okam.  is  more  soft,  the 
plant  firmly  adhering  to  paper  in  drying.  The  intrication  of  parts 
is  more  dense,  and  colour  is  light  greenish.  Moreover,  the  breadth 
of  utriculi  is  broader  than  the  present  plant  and  they  do  not  present 
any  difference  in  every  part  in  the  thickness  of  apical  wall.  With 
C.  dimorphnm,  in  the  next  place,  the  plant  in  question  shows 
some  similarity  in  having  thickened  wall  of  utriculi  differing  accord- 
ing to  their  positions  ;  but  the  thickness  is  thinner  in  ours  than  in 
that  plant.  Of  the  difference  of  shape  of  frond  between  two  plants 
it  is  so  evident  that  there  is  no  need  to  relate  much  of  it.  Indeed, 
the  new  species  stands  near  C.  intricatnm  Okam.  under  the  Agardh's 
group  of  Codia  elongatae. 

PL.  CXXXIV,  Fig.  4-12.  Fig.  4:  fronds  of  Codinni  coarc- 
tatnm  Okam.  sp.  nov.  viewed  from  the  undersurface ;  r,  r,  root 
tufts,  \. — Fig.  5  :  another  frond  seen  from  the  upper  surface,  \. — 
Fig.  6  :  cross-section  of  a  branch,  \. — Fig.  7  :  cortical  utriculi,  366 
fj.  long  by  50-66  ,«,  ^. — Fig.  8-9 :  utriculi  not  much  narrowed 
beneath  the  apices,  -/"• — Fig.  10  :  utriculus  of  the  tipper  surface, 
~. — Fig.  11  :  utriculus  at  margin,  ^. — Fig.  12  :  utriculus  of  the 
undersurface,  -^. 
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Codium  coarctatum  Okam. 

fa    5"    L  ^    6     123  fa$?- 
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—  Jj  =•  ^      C.    ititricatum    Okam.    (74-77 

CXX  m  )[g  9-13   |B|)    b  $1  $$  ?  tf  •>,  ftll^f  -  ^    C.  dimotphum  Svccl.    h 
^  ffi  m  ?  W  *.      ffi  %  b  -  51  -  T  '  14  £3  7  Jil  r  *B  m  *  ?  ;  1211  f- 


ss  '  H-  *  b 

J  ffi  -  ^.       C.  intricatum    -/  tf  ®  ^  ^C  M  3    !/    *  f^  ^,{Jg  ^  .%  i«  ^ 
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1-  y  •     JD  ±,  M  3i  ^  fe  -^  ^  M  /  *  '  3  J  *  ±  ^  ->  r  M  &  ^  5- 

«s  b  *  in  iis  '  n  ?  -  IK  f  m  s  Wi  w  7#*fi'*+  +  v.    -x  -, 

C.  dimorphum    h  ^^  ft  =•  (£  f  flfj  ^  /  ffl  ffi  '  l£  ^  fiL  ^   7  S  -  ^ 

/"  ifi  -  **  7  ffi  ia  ^  h  st  *,  %  n.  -y  ^  -&  n  -  r  y  *  ^  m  n  *  i* 

f?  .*  7  X      jib  ffi  ^-  ^  ffi!  '  ^  JDc  ^  |g  -»  ^  ^  ^  I?  -t  ><r  y  r  Bj]  ?• 

?.       ^  =•  /fiflft^'"    C.    intricatum    Okam.    —  jff,  $|^  7  -f  f  ^  /v'  *  ^    — 
-V  ^   Codia  elongatae    =•  JH  .*  ~£  *   =t   ./    b^. 

|^  CXXXIV  H  )ig,  4-  1  2  [H.     4  :  ^  <?'  L  <?>  2>  ,  Codium  coarctatum  Okam. 

ff  fi  '  IB  ^  ^  iHi  3  ?  M  ^  /^  *  '  ;  '  ,  r,  &  y  JE,  i.—  5  :  idi  y  {jffi  ? 

,  i.-6  :  ti  /  tSJ-  if  If,  J.-7  :  M  fi  fi  ^  366  «, 
A  «e.-8-9  :  ffl  «g  T  ^  S  ^  ^  ^  t"  ^  ^  A'  flM  f|.  V-"10  :  ^ 
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Codium  saccatum  Okam.  sp.  nov. 

Norn,  Jap. !     Fnkuro-niiru. 
PL.  CXXXV,  Fig,  1-5. 

Diagn.  :     Fronds    clepresso-globular,    hollow,   sac-like,   5-7  cm. 
in  diameter,   thin,  membranaceous,  sofc,   light  green.     Utriculi  short, 
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oblongo-cylinclrical,  a  little    swollen    laterally    at  apex,  ca.  3  times 
as  long  as  broad,   with  thin  wall. 

Hub. :  On  rocks  at  the  depths  of  4  fath.  Futaye  (Amakusa 
Isl.). 

Dcscrip.  :  Fronds  mostly  clepresso-globular,  sac-like,  attached 
to  the  substratum  at  a  basal  umbilicated  point  by  hyphoid  fila- 
ments, thin,  ca.  0.4  mm.  thick.  Utriculi  short,  oblong  or  sub- 
cylindrical,  a  little  expanded  laterally  and  rounded  at  apex,  0.25- 
0.28  mm.  by  0.08-0.1  mm.  and  the  breadth  of  the  top  measures 
0.1-0.14  mm.  that  is  ca.  3  times  as  long  as  broad  and  not  thickened 
at  top.  They  branch  near  their  bases  close  to  each  other  or 
at  some  distances ;  they  do  not  form  a  compact  layer  but 
rather  loose.  Colour  light  or  yellowish  green.  Substance  thin  and 
membranaceous  and  the  plant  imperfectly  adheres  to  paper  in  drying. 

A  distinct  species  among  the  group  of  Codia  Bursae.  As 
far  as  it  is  known  to  the  writer  there  are  two  species  which  has 
hollow  globular  frond  viz.  Codium  Bursae  (L.)  Ag.  and  C.  ovale 
Zanard.,  both  of  which  are  very  different  from  the  present  species. 

PL.  CXXXV,  Fig.  1-5.  Fig.  1 :  frond  of  Codium  saccatum 
Okam.  n.  sp.  in  nat.  state  and  size. — Fig.  2  :  cortical  utriculi  (ca. 
0.4  mm.  thick),  ". — Fig.  3  :  mode  of  branching  of  utriculi,  "• — 
Fig.  4-:  utriculus,  0.25x0.1  mm.  and  at  top  0.14  mm.  broad. — Fig. 
5:  another  one,  0.28x0.08  mm.  and  o.  i  mm.  broad  at  top. 

Codium  saccatum  Okam.    fffi. 

Jt.  <   o  f>  *    Wttm- 
%i  cxxxv  y  JR.  1-5  g. 

&  T{  •     ffi  '*  £3  *  J£  T^  *   *  7  ,  t\*  '&,  n  '  i\\  9,  iff.  &  5-7  cm.   * 
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Codium     saccatum     Okam.    n.  sp.    <**(?)<&.&     Fig1.   1-5. 
Codium    pugnif ormis     Okam.   n.  sp.    C..S-'LA.£   Fig.   6-9. 

Codium    mamillosum     Harv.    XLiAS     Fig.   10-16. 
Codium.    divaricatum     Holm,    (non    Gepp)     f.     hytrida     Okam.    Fig.    17. 
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?,  ffi  *  m K  ^  i-  -y,  *fc  *,  8H  &  ft  * 
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^  **  ^   5.1H^,^^    0.25-0.28  mm.  fa  0.08-0.1  mm.  -   ->  y  Ifl 

--  0.1-0.14  mm.  r  :>  ,  S  ^  ^  "PS  ^  f--J  3  1u-  -  ->•  r  M  ifi  ^  H  ^  I 
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-  H  ^  fi  t  i>  .      j|  -  f^  *  M;Uc  *  ->  r  £•&  ^  ^  i-  *  -  fK  *  Pft 

Codia  Bursae  /  ^  -  A  A  ^  ^  f?  f'E  t  ?  -  if-  ^  &J  ^  fi  -  7"  -» 
FH  S  S^  tt  ^  it  ^  ^  -*  '"  *  ^  ^  R  —  n  r  >v  '  *  %U  T  Codium 
Bursae  (I..)  Ag.  b  C.  ovale  Zanard.  ^  ^  J  ;  jjfc  ^  M  >  *  2^  M  b  $•:  ? 

IB]  s?  #  7  ^'. 

^  CXXXV  pi  Jig,  I  -5  ^.     1  :   j,    <    o  A  5  ,  Codium  saccatum  Okam., 

fr  ?i,  /  fit,  i  .—  2-3  :  M  31  ^  (Hi  '  JW,  V--F'S-  4-5  :  U  m  '  -  •  ?  ^ 

*•  ;    4  :  H  -f   0.25  mm.   ipfl  o.i  mm.,  gf  ^5  y  ipy  o.  14  mm.  ;    5  :    ^  ^   0.28 
mm.,  ipj§  0.08  mm.,  ]|l  ^|5  /  ipg  o.i  mm.  ^-  ]>  ;   ji  7-   ^. 


Codium  puglliformis  Okam.   sp.   nov.  prov. 
Nom,  Japi !     Kobushi-mim, 

PL.  CXXXV,  Fig.  6-9. 
Dia°'n.  :     Fronds  globular  or  ovoid  or  obovoid  wlien  voungf  or 

O  O  J  \5 

irregularly   protuberant,   becoming  more  and  more  irregularly  bulg- 
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ing  out  or  variously  sinuated  when  old,  attaining  the  size  of  7-9 
cm.  in  breadth,  attached  to  the  substratum  by  fine  filaments  emitt- 
ed from  more  or  less  broader  patches  on  the  undersurface,  solid, 
very  elastic  and  somewhat  firm  ;  utriculi  slender  and  cylindrical 
with  a  thin-walled  roundish  top,  ca.  2  mm.  long,  in  aver.  188  ;j. 
broad,  7-10  times  as  long  as  broad;  surface  of  the  frond  glabrous 
and  velvety  and  the  substance  firm  and  gelatinous. 

Hab. :     At  the  depth  of  2-3  fathoms.     Provs.     Hyuga,  Satsu- 
ma  and  Hizen,  Amakusa  Isl.,   C.  Shiwo   (Prov.   Kii),    Prov.  Shima. 

Desci'ip.  :  Fronds  globular,  ovoid  or  obovoid  when  young 
2-3  cm.  in  diam.,  or  irregularly  protubelant  from  the  beginning  ; 
as  they  grow  in  size,  some  become  uniform  below,  some  extend 
more  or  less  laterally  or  more  and  more  becoming  irregularly 
proliferating  or  variously  sinuated  or  tuberous,  attaining  the  size 
of  7-9  cm.- in  height  and  breadth.  Fronds  seem  to  grow  on  gravels 
stones,  corallines  etc.  by  emitting  root-filaments  either  from  one 
spot  of  the  undersurface  or  from  several  flecks  and  as  they  increase 
in  size,  rooting  flecks  are  increased  in  number.  On  cutting  the  frond 
into  two,  the  peripheral  portion  incurves  with  a  strong  force.  Frond 
is  not  hollow  within,  but  solid,  the  inner  cavity  being  densely  filled 
up  with  hyphoid  filaments  running  downward  from  cortical  utriculi  and 
with  abundant  mucilaginous  mass.  Utriculi  are  slender  cylindrical 
with  a  thin-walled  globular  top,  ca.  2  mm.  long  with  an  average 
breadth  of  iSS  ,u  and  7-10  times  as  long  as  broad.  They  branch  in 
the  midway  or  a  little  below  ;  and  from  this  mode  of  ramification 
it  may  be  inferred  that  the  frond  grows  in  size  on  all  sides.  The 
surface  of  irond  is  velvety  and  the  substance  is  firm  and  compact, 
very  gelatinous  to  touch  and  the  plant  firmly  adheres  to  paper  in 
drying.  Colour  herbaceous  green  with  shining  lustre  in  drying. 
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Among  our  plants  the  present  alga  is  related  to  Codium 
mamiUosum  Harv.  in  shape,  but  from  which  it  differs  in  size  and 
irregularly  protuberant  shape  of  frond  as  well  as  in  the  form  and  size 
of  utriculi.  Codium  pomoidcs  J.  Ag.  (Anal.  Alg.  Cent.  I,  p.  100)  which 
seems  to  me  probably  to  have  been  known  only  in  young  stages  seems 
to  resemble  very  much  to  the  present  plant,  especially  in  its  very 
elastic  habit  and  long  cylindrical  "  aciculaeform  "  utriculi.  But  shape 
of  the  frond  of  that  species  is  said  to  be  regularly  globular  and  the 
length  of  utriculi  which  are  slightly  constricted  beneath  the  apex, 
unlike  in  ours,  is  much  longer  than  the  plant  in  question  ("  decies 
aut  fere  usque  vicesies  longioribus  ").  Of  their  breadth  nothing  is 
mentioned.  Thus  on  the  ground  that  the  present  plant  differs  much 
from  C.  mamillosum  and  somewhat  from  C.  pomoides  I  establish  the 
present  plant  as  a  provisionally  new  species. 

PL.  CXXXV,  Fig.  6-9.  Fig.  6 :  frond  of  Codium  pugni- 
formis  Okam.  n.  sp.  prov.,  \. — Fig.  7-8 :  mode  of  branching  of 
utriculi  (ca.  2  mm.  long),  s^. — Fig.  9  :  apex  of  an  utriculus  show- 
ing thin  walled  apex  and  scars  left  after  dropping  of  colorless 
hairs,  ^. 
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n JR "  i- r  b  -> m %  '  m fy,  *  * ^  i-  y  \*  *.    f&i»  \-  *  mm 
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^  CXXXV  ^  )Jg,  6-9  p.      6  :  Codium  pugniformis  Okam.,  fl5  ff  fiff, 
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Codium  mamillosum  Harv. 

Norn.  Jap, :     Tama-miru. 
PL.  CXXXV,  Fig.  10-16. 

Codinm  mamillosum  Harv.  Phyc.  Austr.  t.  41  ;  J.  Ag.  Till 
Alg.  Syst.  VIII,  p.  39;  De  Toni  Syll.  Alg.  I,  p.  491  ;  Okam.  in 
Matsumura  and  Miyoshi  Crypt.  Jap.  Icon,  illust.  PI.  XXX;  Okam. 
Alg.  Jap.  Exsic.  No.  49. 

Fronds  small,  globular,  oval,  obovoid,  depresso-globular,  trans- 
versely oblong  or  oblongo-reniform  etc.,  1-2  cm.  in  size,  attached  to 
the  substratum  by  fine  filaments  which  clo  not  much  elongate  be- 
yond the  undersurface.  On  cutting  the  frond  into  two,  peripheral 
portion  does  not  curve  inward.  Fronds  solid  and  the  inner  cavity 
is  densely  packed  with  hyphoid  filaments  running  from  utriculi- 


Utriculi  are  club-shaped  and  elongated,  gradually  tapering  below, 
subtruncato-rounclish  and  thin-walled  at  apex,  ca.  3-4  mm.  long, 
540  //  broad  in  average  (mostly  564  //  broad),  8-9  times  as  long  as 
broad.  Utriculi  branch  near  their  bases  close  to  each  other. 
They  are  distinctly  visible  to  the  naked  eyes.  Colour  herbaceous 
green.  Substance  is  not  gelatinous  and  the  plant  which  has  no 
lustre  when  dried  does  not  adhere  to  paper  in  drying. 

Hab.  :  On  rocks  below  low  tide.  Provs.  Hyuga,  Higo, 
Shima,  Suruga,  Idzu,  Sagami,  Boshyu. 

Setchell  and  Gardner  (Alg.  of  Northwest.  America  p.  232) 
remarks  that  C.  inainillositiii  Harv.  distributed  in  my  Alg.  Jap- 
Exsic.  No.  49  seems  to  be  C.  Rittcri  Set.  et  Card.  ;  but  that  plant 
differs  from  the  present  plant  by  having  a  distinct  stipe  and  also 
in  the  shape  of  utriculi. 

PL.  CXXXV,  Fig.  10- 1 6.  Fig.  10,  a-d\  different  forms  of 
fronds  of  Codium  mamillosum  Harv.  in  nat.  size. — Fig.  11 :  Irond 
cut  into  two,  \. — Fig.  12  :  vertical  section  of  another  frond,  \. — 
Fig  13  :  utriculus  (3.6  mm.  long,  420  ft-  broad)  -f. — Fig.  14-  : 
another  one,  8  times  as  long  as  broad,  ==, — Fig.  15  :  rooting  ends 
of  filaments,  41-. — Fig.  16  :  lower  portion  of  an  utriculus  ;  a,  connect- 
ing point  of  an  utriculus  branched  from  the  original  one ;  bt  a 
young  utriculus  ;  c,  connecting  point  with  the  preceeding  utriculus 
(not  represented  in  the  fig.),  412. 
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CORRIGENDA. 

In  Vol.  III.  No.  II,  p.  33-36,  PI.  CVIII,  fig.  9-CIX,  I  have 
described  Dictyota  marginata  Okam.  nov.  sp.  ;  but  it  must 
be  corrected  for  Dilophus  owing  to  the  structure  of  the  inner 
layer  of  frond,  and  this  plant  is  to  be  called 

Dilophus  marginatus  (non  J.  Ag.)  Okam. 

Of  the  difference  of  this  plant  and  Dilphus  marginaius  J.  Ag. 
I  can  not  state  anything  unless  I  could  study  our  plant  by  com- 
paring with  that  plant  of  that  author. 


-,  m 
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ITOTICE. 

[The  description  of  Codium  divaricatum  Holm,  (non 
Gepp)  f.  hypbrida  Okam.  PL.  CXXXV,  Fig.  17.  will  be  given  in 
the  following  number.] 

(ft  cxxxv      )g,  1        /  IS  B  -'          -      ^  -^  *• 


PL.  CXXXVI 


Codium  divaricatuai  Holm.          < 
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Codiuin  divaricatum  Holm. 

Mom.  Jap,  !     Knrc-mirn. 

PL.  CXXXVI. 

Codium  divaricatum  Holm.  New  Mar.  Alg.  from  Japan  p.  250, 
PI.  VII,  f.  2  a,  b  (not  C.  divaricatum  Gepp  Cod.  of  the  Siboga  Ex- 
pedition p.  136,  145,  f.  195-199  and  not  C.  dhar.  Okam.  Niphon- 
sorui-meii,  B  ^lH®  &  3E,  p.  189).  —  C.  subtubulosum  Okam.  sp.  nov. 
mscr.,  Niphon-sorui-meii,  Fl^^Sf^K,  P-  180. 


.  frond  is  regularly  dichotomous,  usually  29-30  cm.  high, 
often  attaining  a  height  of  So-ioo  cm.  in  a  well  developed  plant. 
Branches  are  more  or  less  compressed  often  subcylindrical  in  upper 
segments  as  well  as  in  stipital  portion,  patent,  with  round  axils 
and  are  broadly  expanded  beneath  forks  into  flat  and  cuneate 
segments  where  the  breadth  often  measures  6-13  cm.  The  dis- 
tances between  forks  are  usually  longer  in  the  median  portion  of 
frond,  gradually  becoming  shorter  above  and  below  often  attaining 
30  cm.  or  more  in  a  well  grown  frond.  Apical  segments  are 
divaricated  or  simply  elongated  gradually  tapering  upward  into 
blunt  apices.  In  some  specimens  very  irregular  ramifications  are 
met  with.  Ulriatli  are  as  a  rule  cylindrical,  in  some  slightly  clavate 
or  obovate,  and  generally  somewhat  truncated  at  apex  with  thin 
apical  wall  when  young,  but  afterward  becoming  much  thickened. 
They  are  658-846  /*  long  and  6-S  times  as  long  as  broad.  Gamct- 
angia  are  grown  upon  utriculi  at  about  their  middle  portions  or 
rather  below,  but  not  without  those  arising  higher  and  measure  450 
,"  by  i  So  it.  Colour  dark  saturated  green.  Substance  thick  and 

PL.  CXXXV—  CXL.  May  1915. 


-     i56     - 

tough  and  the  plant  firmly  adheres  to  paper  in  drying  ;    the  frond 
strongly  contracts  taking  a  channelled  appearence  when  dried. 

Hab. :  On  rocks  near  low  tide  extending  to  deep  tide.  Kago- 
shima,  Nagasaki,  Hirado,  Cape  Nomo,  Prov.  Tosa  and  lyo,  Eno- 
shima  (Sagami),  Prov.  Boshyu. 

The  specimen  by  which  Holmes  founded  the  present  species 
is  probably  a  young  form  and  he  measured  the  length  of  utriculi 
as  only  3  times  as  long  as  broad.  He  took  it  as  one  of  the 
characteristics  distinguishing  C.  divaricatum  from  C.  clongatniiit 
but  it  is  not  so  short  as  he  mentioned. 

The  present  plant  has  a  very  close  resemblance  with  Carftiun 
elongatnm  Ag.  in  the  external  appearence.  To  me  the  difference 
between  the  two  related  plants  seems  to  exist  in  the  form  of  utri- 
culi and  their  apical  thickness.  Utriculi  of  the  present  alga  is  cylin" 
drical  with  subtruncate  apex  whose  wall  is  more  or  less  thickened 
and  especially  in  older  specimen  or  in  older  portion  of  a  frond. 
The  apical  wall  is  much  thickened  as  shown  in  PL.  CXXXYI,  fig. 
3  ;  while  in  C.  elongation  they  are  obovato-clavate  with  round  and 
thin-walled  apices.  I  have  not  been  able  to  ascertain  the  size 
of  a  fully  grown  frond  of  that  species  in  the  literature  consulted, 
but  in  our  plant  it  attanis  90-100  cm.  in  length. 

C.  clongatum  Ag.  has  been  reported  to  occur  in  this  country 
by  early  authors,  such  as  Suringar,  Kjellman  etc.  Amongst  others 
Kjellman  reports  this  alga  to  have  obtained  at  Cape  Nomo  giving 
an  illustration  of  an  utriculus  (Marina  Chlorophy.  fran  Jap.  p.  35, 
Tab.  7,  f.  4-5).  In  my  specimen  get  from  the  same  locality 
I  find  some  of  utriculi  to  be  obovato-clavate  somewhat  resem- 
bling those  of  C.  clongatnm,  but  in  the  same  frond  cylindrical  and 
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subtruncated  utriculi  predominate.  To  me,  at  the  present  knowledge, 
the  existence  of  that  species  in  this  country  seems  to  be  somewhat 
doubtful,  if  Holmes'  C.  divaricatum  is  surely  different  from  C. 
elongatum  Ag.  and  not  the  same  species,  I  do  not  doubt  that  my 
plant  in  question  is  C.  divaricalum,  though  I  have  not  seen  his 
specimen. 

The  specimen  (No.  25)  which  I  sent  to  De  Toni  under  the 
name  of  C.  elongatum  with  the  Japanese  name  "  Naga-miru "  is 
indeed  the  present  species.  The  Japanese  name  given  to  that 
species  is  erroneous  owing  to  the  confused  using  for  this  plant  and 
C.  cylindricion  Holm. 

In  my  herbarium  I  have  a  specimen  of  C.  elongation  Ag.  from 
Brasil  sent  to  me  from  Mr.  Reinbold.  In  making  study  of  this 
specimen  in  comparison  with  our  plant  I  have  found  that  the  difference 
between  the  both  plants  exists  in  the  form  and  apical  thickness  of 
utriculi.  Is  it  not  fact  for  C.  elongatum  Ag.  that  the  dried  frond 
is  thin  and  soft  owing  to  the  thin-walled  utriculi,  while  in  C.  divari- 
cation Holm,  thickish  and  stiff  on  account  of  thickened  apex  of 
utriculi  ? 

/.  hybrida  Okam.    PL.  CXXXV,  fig,  17. 

Utriculi  partly  mucronated  and  partly  rounded  at  apex. 

Statue  of  frond,  colour  and  substance  quite  those  of  the  C. 
divarication  Holm.,  only  differing  in  the  form  of  utriculi  which 
presents  partly  mucronated  apex  after  the  manner  of  Codinm 
mucronatum  and  partly  rounded  and  thickened  as  in  the  typical 
species,  and  in  consequence  the  frond  is  partly  rough  to  touch  and 
partly  smooth.  Probably  a  hybrid  form  between  C.  uuicronatuin 
j.  Ag.  var.  Calif  or  iiicuin  }.  Ag.  and  C.  divarication  Hoi  in. 


-     iS8     - 
Ha,b.  :     Katsuura  (Prov.  Kadzusa). 

PL.  CXXXV,  fig.  17  :  portion  of  the  cross  section  of  frond 
of  Codinm  divarication  Holm.  f.  hybrida  Okam.,  -^-. 

PL.  CXXXVI.  Fig.  1  :  irregularly  branched  frond  of  Codium 
divaricatum  (non  Gepp)  Holmes  in  nat.  state  and  size. — Fig.  2  : 
portion  of  a  regularly  dichotomous  frond,  -J-. — Fig.  3-7  :  different 
forms  of  utriculi  ;  fig.  3,  4,  7  :  utriculi  from  the  plant  shown  in  fig. 
I  ;  fig.  5-6,  from  Enoshima  ;  3-6 :  ^-  ;  7  :  ^  ;  fig.  6  with  a  male 
gametangium. — Fig.  8 :  female  gametes,  highly  magd.,  (Shirahama, 
Prov.  Boshyu). 
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Dictyota  spinulosa  Harv. 

Nom.  Jap,:     Hari-amidsu 
PL.  CXXXVII. 

Diclyola  spimdosa  Harv.  in  Bccchcys  Voy.  (Sol.}  p.  275;  ]. 
Ag.  Sp.  I,  p.  97;  Id.  Till  Alg.  Syst.  V,  p.  100;  Kuetz.  Sp.  p. 
556;  Id.  Tab.  Phyc.  IX,  t.  26,  f.  II;  De  Toni  Syll.  Alg.  Ill,  p. 
270;  Martens  Preus.  Exped.  p.  130;  Heydr.  Einige  Algen  v.  d. 
Loo-choo-  oder  Riu-Kiu-Inseln  p.  102. 

Fronds  tufted  rising  from  a  scutate  disc,  25-30  cm.  high,  stu- 
pose  at  base,  broadly  linear,  2-3  times  pinnately  decompound  in 
an  alternate  manner,  spirally  torted ;  pinnae  ovate  or  ovato-lanceo- 
late  in  outline,  erecto-patent  with  round  axils  ;  pinnulae  erect  or 
erecto-patent  with  round  axils,  roundish  obtuse  or  bifid  at  apex. 
Rachis  of  every  segments  slightly  flexuose.  Main  segments  measure 
5-10  mm.  in  breadth,  gradually  becoming  narrower  above,  lessening 
to  2-3  mm.  in  ultimate  segments  and  ciliato-serrated  at  margin. 
Surface  rarely  smooth  and  free  from  proliferations,  but  usually 
more  or  less  furnished  with  minute  spinose  proliferations.  In  a 
robust  frond  proliferations  are  more  numerous  and  much  elongated 
in  short,  linear  or  linear-oblong  leaflets  densely  arising  from  the 

median    portion  of  segments  on  both  surfaces. Anthcridiai  son' 

roundish  or  ovate,  evenly  scattered  over  surfaces  without  any  order. 
Tetrasporangia  more  or  less  densely  collected  along  the  median 
portion  of  both  surfaces  of  frond.  Colour  yellowish-brown.  Sub- 
stance rnembranaceous  and  the  plant  imperfectly  adheres  to  paper 
in  drying. 


—       1 62      — 

Hab. :  Ryukyu,  Ogasawara-jima,  Kashiwajima  (Prov.  Tosa), 
Nagasaki. 

PL.  CXXXVII.  Fig.  1 :  small  frond  of  Dictyota  spinulosa  Harv., 
-J-. — Fig.  2-3  :  upper  segments  bearing  proliferations ;  2  :  \  ;  3  : 
-j-. — Fig.  4:  two  proliferated  segments,  *-*-. — Fig.  5:  portion  of 
segments  bearing  antheridial  sori,  (a,  a),  hairs  (//,)  and  proliferations  ; 
-f-. — Fig.  6  :  beginning  of  antheridial  sorus,  a,  surrounded  by  enve- 
lope, //,  1". — Fig.  7:  the  same  a  little  advanced;  characters  same 
as  fig.  6;  i?-, — Fig.  8:  the  same  fully  formed,  ^p. — Fig.  9: 
antheridial  sori  viewed  from  above,  i\~. — Fig.  10 :  segments  bear- 
ing tetraspores  ;  proliferations  taken  out  of  view  magd. — Fig.  11 : 
portion  of  fig.  12  magd.,  *f-. — Fig.  12:  portion  of  fig  10  magd. 
showing  proliferations,  -f-. — Fig.  13  :  tetraspores,  51t. — Fig.  14  : 
beginning  of  hairs,  2~. 
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Enteromorpha  Linza  (L.)  J.  Ag. 

Norn.  Jap.:     Usuba-awanori. 
PL  CXXXVIII. 

Enteromorpha  Linza  (L.)  J.    Ag.    Till  Alg.   Syst.  VI,   p.    134., 
t,   4,  f.   110-112;   Hauck  Meeresalg.  p.  427;    De  Toni  Syll.  Alg.,- 
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I,  p.  124;  Collins  Green  Alg.  N.  Am.  p.  206;  Borgesen  Mar. 
Alg.  Faeroes,  p.  489 — Uli'a  Linza  L.  ;  Lyngbye  Hydr.  D.in.  p. 
32  ;  Harv.  Phyc.  Brit.  t.  XXXIX. — Phycoscris  crispata  Kuetz.  Sp. 
p.  4/6;  Id.  Tab.  Phyc.  VI,  t.  17,  II. —  Ulva  Enlcromorpha  far. 
lanceolata  Le  Jolis  List.  Alg.  Cherb.  p.  42. — Phycoseris  lanccolata 
Kuetz.  Sp.  p.  475;  Id.  Tav.  Phyc.  VI,  t.  17,  I,  and  many  other 
forms. 

Fronds  gregarious,  elongated,  flat,  thin-membranaceous,  linear, 
linear-lanceolate  or  oblanceolate  ;  entirely  simple  or  so  for  the 
most  part  excepting  the  lower  portion  of  frond  where  a  few 
branches  are  often  proliferated.  They  taper  strongly  below,  un- 
dulated or  flat  at  margin,  more  or  less  wrinkled  on  the  surface, 
often  twisted  or  longitudinally  folded,  10-50  cm.  long,  0.5-15  cm. 
broad.  When  young,  the  frond  is  filiform  and  tubular ;  but  in  such 
a  young  and  slender  one  as  measuring  1-1.3  mrn-  'n  diameter 
throught,  the  inner  cavity  is  here  and  there  interrupted  by  the 
union  of  the  membrane.  In  more  broad  frond  the  membrane  is 
for  the  most  part  united  except  marginal  portions  where  the  in 
terior  of  frond  is  left  as  a  hollow  space  and  also  a  few  cavities 
are  here  and  there  left  in  the  median  part.  In  fully  grown  frond, 
hollow  space  is  not  found  but  in  the  stipe  and  marginal  portions, 
the  membrane  of  remaining  portion  being  united  after  the  manner 
lof  Ulva. 

Cells  of  the  stipe  are  clavate,  vertically  inserted  and  sub-seriated 
ongitu^  inally  ;  those  standing  a  little  above  are  elongated  poly 
gonal  and  arranged  in  a  longitudinal  direction.  In  the  upper 
broader  portion,  cells  become  smaller  and  irregularly  disposed. 
The  inner  wall  of  membrane  is  somewhat  thicker  than  the  outer 
wall  at  marginal  tubular  portion.  Cells  in  a  cross  section  of  frond 
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are  subaequal  to  breadth  or  i}4-2  times  as  high  as  broad. 
Gametes  are  formed  in  the  cells  of  the  upper  portion  of  frond. 
Colour  herbaceous  green.  Substance  thin  ruembranaceous. 

Hab.  :  On  stones  and  wood  works,  left  bare  by  the  tide. 
Widely  distributed. 

Several  forms  are  met  with,  of  which  forma  crispata,  with 
edges  much  crisped  and  folded,  and  forma  lanceolata,  with  edges 
even  or  plicate,  not  crisped  seem  to  be  more  common.  In  one  or 
the  other  of  these  forms  the  species  seems  common  mostly  on  the 
Pacific  coast  of  this  country.  It  is  abundantly  found  in  winter  and 
spring  usually  in  brackish  water  in  calm,  places  as  Tokyo  bay. 

PL.  CXXXVIII.  Fig.  1:  fronds  of  Enteromorpha  Linza  (L.) 
J.  Ag.  forma  lanceolata,  -*-.  —  Fig.  2  :  frond  of  forma  crispata, 
unfolded,  -J-.  —  Fig.  3  :  young  simple  frond,  for  the  most  part  tubular 
within,  but  here  and  there  already  united,  -]-.  —  Fig.  4  :  cross-section 
of  free  marginal  portion,  ^f3.  —  Fig.  5  :  cross-section  of  the  median 
part  united,  ^p.  —  Fig.  6  :  surface  view  of  membrane,  highly  magd. 
—  Fig.  7  :  gametangia,  highly  magd.  —  Fig.  8-10  :  surface  view  of 
different  parts  of  one  and  the  same  frond,  ^  ;  8:  upper  membran- 
ous portion;  9:  just  above  rooting-cell  region;  10  :  basal  rooting 
cells. 
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Enteroinorpha  Linza  (L.)  J. 
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Caulerpa  ambigua  Okam. 

Nortli  Japi :     Hime-hvadzuta. 
PL.  CXXXIX. 

Caulerpa  ambigna  Okam.  Alg.  fr.  Ogasawara-jima  (Dot.  Mag. 
Tokyo,  Vol.  XI,  No.  119,  1897)  p.  4,  PI.  I,  f.  3-12;  Weber  v. 
Bosse  Monogr.  d.  Caul.  p.  388  ;  Reinke  Ueber  Caul.  p.  42,  f.  67  ; 
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\Yeber  v.  Bosse  Liste  d.   Alg.   d.  Siboga   I,   p.  97,   fig.   24  ;   Vickers 
Phycokologica  Barbadensis  p.   25,  PL   XXXVII. 

Fronds  small,  weak  and  filiform  with  a  short  not-well-defined 
(not  as  is  usual  for  other  related  species)  surculus,  attaining  a  height 
of  1-2  cm.  being-  Ca.  100  /<  thick.  Only  one  or  two  fronds  arise 
from  an  extremity  of  the  surculus  which  is  unequal  in  the  thickness, 
being  here  and  there  swollen  at  longer  or  shorter  intervals  and 
root  fibres  are  mostly  emitted  from  the  swollen  portions.  Plant 
branches  divaricate-alternately  and  branches  are  loosely  closed  with 
ramenta.  Ramenta  are  typically  distichous  and  opposite  ;  but  this 
regular  disposition  is  disturbed  by  the  presence  of  some  irregularly 
inserted  ones.  They  are  separated  by  wider  distances  and  the 
rachis  is  distinct!)-  visible  through  the  interstices.  They  are  oblong 
or  cbovate,  being  slightly  swollen  upwards,  and  are  neither  falcate 
nor  pointed,  but  very  patent,  straight  and  very  obtuse  at  apex. 
The  bases  of  ramenta  are  sometimes  equally  broad  or  a  little 
narrowed  as  if  pedicellated.  Ramenta  attain  in  a  fully  grown  frond 
a  length  of  216-354  /-<;  the  shorter  one  half  that  amount.  The 
breadth  is  almost  equal  to  or  a  little  thicker  than  the  diameter  of 
the  rachis  in  swollen  ones,  being  somewhat  slender  in  the  more 
cylindrical  ones.  The  portion  of  rachis  intercepted  between  two 
opposite  ramenta  is  slightly  constricted  as  if  articulated;  it  is  more 
especially  so  in  frond  bearing  ramenta  constricted  at  base.  In 
frond  bearing  ramenta  which  are  not  narrowed  at  base,  the  constric- 
tion of  rachis  is  not  so  marked.  Ccl.n-  bluish  green.  Substance 
soft  and  thin  membranaceous. 

Hal).  :  On  rocks  near  low  tide  marks  in  shady  place  at  Ne- 
moto  in  Prov.  Boshyu ;  Ogasawarajima. 
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Gcogr.  distr.;     Paternoster    Isl.  (Siboga,     depth    of    27    m.)  I 
Barbados  (Antilles). 

PL.   CXXXIX.      Fig.  1  :   frond    of    Canlcrpa    anibigua    Okam. 
in  nat.   size.  —  Fig.  2-3  :   two   fronds   (from  Nemoto,   Prov.   Boshyu) 
slightly  magd.  ;  s,  growing    apex    of  aerial    shoot  ;  r,   root  ;   -f-,   -^ 
resp.  —  Fig.  4-  :  frond    showing  distichous  arrangement  of   ramenta, 
91.  —  Fig.  5  :   portion    of    the    frond    drawn  in   fig.    i,    \-.  —  Fig.   6  : 
portion  of  the  frond  drawn  in    fig.    3,   -/.  —  Fig.  7  :    portion  of  the 
frond  shown  in    fig.    r,   -a5.  —  Fig.    8  :  terminal  portion  of   a  branch 
showing  distichous  arrangement    of    ramenta,   -^.  —  Fig.  9  :  portion 
of    the     frond    shown     in    fig.  4,   -\°-.  —  Fig.     10  :    the    same  as  fig 
QI    ss.  —  pjg    jj  .    lower    portion    of    the    frond     shown  in  fig.  4  to 
show  some   irregularities  in  the  arrangement    of  ramenta,    815.  —  Fig 
12:  lower  portion    of   the  frond  drawn  in  fig.    i,   magd.  —  Fig.  13: 
root  of  the  frond  shown  in  fig.  4,    '/'•      (^  ^ie  figures  except  fig' 
2,   3  and    6    have    been    drawn  from    the  fronds    get  from  Ogasa 
warajima). 
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Ecklonia  stolonifera  Okam. 

Norrii  Jam.  :     Tmru-arauu. 
PL.  CXL. 

Ecklonia  stolonifera  Okam.  In  the  Marine    Algae  of  Chosen  (Report  o 
Imp.   Bureau  of  Fisheries,  Scientific  Investigations,  Vol.    II,    1913; 

P2:85  =  -iiir,  i-/  M/g^^mmm)  p.  -<>,  PL.  vi. 


The  fronds  are  broadly  linear  or  lanceolate,  50-83  x  1  5-30 
cm.  simple  or  simple-pinnately  branched,  densely  rugulose,  roughly 
toothed  at  margins,  cuneate  or  roundish-  ovate  at  base.  The  stem 
is  cylindrical,  13-23  cm.  long,  3-5  mm.  in  diameter,  solid,  furnished 
with  more  or  less  irregularly  set  double  rows  of  mucilaginous 
lacunae.  The  root  fibres  are  verticillately  arising,  some  of  which 
elongate  into  stolon,  at  whose  apex  a  young  leaflet  is  formed  and 
grows  up  into  a  new  frond.  The  primary  frond  decays  down 
during  autumn  more  or  less  toward  the  base  of  lamina,  where  a 
new  lamina  grows  up  during  the  winter,  which  takes  the  place  of 
the  lamina  of  the  preceeding  year  after  the  manner  of  Laminaria 
saccharina  or  L.  Clousfoni.  From  the  existence  of  double  modes 
of  the  vegetative  reproduction,  the  formation  of  zoosporangial  sori 
seems  to  be  suppressed. 

In  the  cross-section  of  stem  a  ring  of  mucilaginous  lacunae  is 
seen  half-way  between  the  cortical  portion  and  medullary  layer 
and  another  ring  of  smaller  and  more  irregularly  scattered  lacunae 
is  situated  just  beneath  the  epidermal  layer.  Besides  these  two 
rings,  there  is  often  present  a  portion  of  another  ring  near  the 
medullary  layer.  In  lamina  a  layer  of  small  roundish  lacunae  is 
situated  near  the  epidermal  layer  of  both  surfaces  and  the  thickness 
of  the  medullary  layer  is  just  the  same  as  the  breadth  of  cortical 
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Ecklonia    stolonifera    Okam. 


portions  of  both  surfaces  taken  together.       Colour    light    yellowish 
brown,   turning  to   black   in  drying. 

Hab.  :  On  rocks  in  the  depths  of  2-6  fathoms.  Strait  of 
Hirado  (Prov.  Hizen),  Wajima  (Prov.  Noto),  No  (Prov.  Yechigo), 
Avvomori  (Mr.  Higashi) ;  Hanseiho  and  Zetsuyei-to  near  Fusan 
(Chosen). 

When  the  frond  is  quite  simple,  it  is  difficult  to  distinguish 
the  present  plant  from  Laminaria.  But  in  the  latter,  as  far  as 
we  know,  marginal  teeth  are  never  present  and  they  may  be  taken 
as  a  characteristic  distinguishiug  an  Ecklonia  from  Laminaria.  As 
the  frond  of  an  Ecklonian  plant,  as  a  rule,  branches  or  divides 
pinnately,  the  marginal  teeth  may  be  considered  as  rudiments  of 
pinnae  when  the  frond  is  quite  simple,  as  may  be  inferred  from 
the  homology  between  marginal  teeth  of  frond  and  tooth-like  be- 
ginning of  pinnae  formed  on  both  sides  of  the  growing  portion 
near  the  base  of  the  frond. 

Again  rugae  seem  to  be  taken  as  another  characteristic.  In 
Laminarian  plants,  rugae  (considering  bullations  or  network-like 
wrinkles  of  the  same  meaning  as  rugae)  when  present  are  not 
equally  spread  over  the  frond  after  the  manner  of  an  Ecklonia, 
but  usually  are  arranged,  as  far  as  I  know,  on  both  sides  of  the 
median  fascia.  {Laminarlia  radicosa  Kjellm.  is,  in  my  opinion,  not 
a  Laminaria,  but  perhaps  an  Ecklonia  or  a  new  genus,  on  account 
of  the  presence  of  marginal  teeth,  pinnate  lobes  and  equally  scat- 
tered bullations). 

PL.  CXL.  Fig.  1  :  older  frond  of  Ecklonia  stolonifera  Okam., 
-J-.. — Fig.  2  :  fully  grown  and  not-branched  frond,  -*-. — Fig.  3 : 
newly  grown  frond,  b,  taking  the  place  of  the  older  one,  a,  of  the 
preceeding  year,  -*-.-— Fig.  4- ;  cross-section  of  stem,  -y. — Fig.  5  : 


cross-section    of   lamina,    Y'- 
of  lamina  ;  a,  lacuna,    -j'". 
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'g-    6  :  portion  of  the  cross-section 
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Ecklonia  stolonifera  Okam. 
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Codium  cylindricum  Holm. 

Nom.  Jap,  :     Nagamiru. 
PL.  CXLT. 

Codium  cylindricnm  Holmes  New  Mar.  Alg.  from  Japan  (Linn. 
Soc.  Journ.,  Dot.,  Vol.  XXXI)  p.  250,  PI.  VII,  f.  i  a,  b. 

Fronds  elongated,  cylindrical,  1-15  m.  long,  10-15  mm.  thick 
in  the  thickest  lower  portion,  distantly  dichotomous  in  the  middle 
and  lower  portions  (often  i  m.  or  more  parted)  gradually  becom- 
ing shorter  upward.  The  branches  expand  beneath  forks  into 
cuneate  or  broadly  triangular  segments  which  become  very  much 
broad  in  lower  portions  often  measuring  12  cm.  or  more  in 
breadth.  The  axils  are  widely  patent  and  round  and  branches 
become  gradually  slender  above  (2-3  mm.  in  diameter  upward) 
ending  in  blunt  apices.  Utriculi  are  obovate  or  oblong  rarely 
cylindrical,  250-900  /*  in  diam.  (usually  400-500  ,u ),  about  5-6 
times  as  long  as  broad,  rarely  9  times,  that  is  1.5-2  mm.  long  ; 
thin-walled  and  rounded  at  top.  Gametangia  verticillated  in  7-8 
numbers  near  the  apical  portion,  ovate  or  elliptico-oblong,  218-310 
//long,  110-127  p  broad.  Colour  light  or  yellow  green,  becoming 
deeper  in  drying.  The  substance  is  very  brittle  in  fresh  state, 
afterward  becoming  soft,  and  very  much  contracts  and  somewhat 
closely  adheres  to  paper  in  drying. 

Hab. :  On  rocks  at  3-5  fathoms  or  deeper  in  calm  places. 
Pref.  Kagoshima  ;  Nagasaki,  Nomo  and  Goto  (Prov.  Hizen) ;  Provs. 
Hiuga  and  Tosa ;  Ogasawara-Isl.  ;  Oshima  (Prov.  Awa) ;  Prov?. 
Sagami  and  Boshyu. 

PL.     CXLI— CXLV,  June,   1915- 


Holmes  puts  this  plant  in  the  same  section  as  Codium  galea* 
turn  and  C.  mamillosum.  This  is  without  doubt  an  error  due  to 
the  incomplete  specimens  sent  to  him.  It  belongs  to  the  section 
C.  dongatii  J.  Ag.  In  the  fresh  state  the  present  plant  is  easily 
discernible  from  the  related  plants  by  its  colour,  its  brittle  sub- 
stance and  by  its  sufficiently  large  utriculi  so  as  to  give  a  granular 
appearance  to  the  frond,  each  being  perceptible  even  in  naked 
eyes.  In  the  herbarium  specimens  the  deep-colored  median  lon- 
gitudinal zone  is  fringed  by  pale-green  borders.  The  translucence 
of  this  border  is  clue  to  the  existence  of  long  and  thick  utricles. 

In  pearl-oyster  beds  this  plant  often  causes  a  fearful  damage 
suffc citing  oysters  by  piling  up  on  it. 

PL.  CXLI.  Fig.  1 :  terminal  portion  of  a  frond  of  Codium 
cylindricum  Holm.,  \. — Fig.  2  :  diagramatic  illustration  of  an  entire 
frond,  with  a  basal  portion,  a. — Fig.  3 :  surface  view  of  the  upper 
branch  showing  large  utriculi  in  nat.  size. — Fig.  4  :  three  young 
fronds,  \. — Fig.  5-6:  younger  utriculi,  -y  ;  736,«X272  //,  700x345 
/'.  resp. — Fig.  7  :  utricu'us  bearing  gametangia,  909  a  thick,  4^. — 
Fig.  8 :  utriculus  bearig  gametangia  and  scars  of  colorless-hairs, 
(2  mm.  long,  290  ,"•  thick),  -£. — Fig.  9-11  :  different  forms  ot 
gametangia,  -±. 
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Codium  latum  Sur 

Nom.  Jap.:  Hira-miru. 
PL.  CXLII. 

Codinm  latum  Sur.  Alg.  Jap.  p.  22,  t.  VII. —  C.  Lindenbevgii 
(non  Binder)  Harlot  Liste  d.  Alg.  Marines  rapp.  de  Yokoska  p. 
216. 

Fronds  flat,  elongated,  broadly  expanded,   lanceolate  or    band- 


PL.  CXLII 


Cociium  laturn  Suring. 


like,  simple  or  once  or  twice  sometimes  thrice  forked  or  divided 
mostly  in  lower  part,  rarely  proliferated  profusely  from  the  surface 
near  the  base  of  frond,  as  shown  in  the  fig.  2.  The  frond  arises 
from  fleshy  conical  disc  with  a  short  thick  tereti-compressed  stem, 
expanding  into  cuneate  or  broadly  rounded  sometimes  reniform 
base,  with  flat  and  entire  margin,  ending  in  simple  obtuse  or 
ligulate  or  sometimes  bifid  apices.  The  plants  attain  usually  the 
length  of  50-60  cm.  in  the  breadth  of  20-30  cm.  and  with  the 
thickness  of  1-2  mm.  in  the  upper  portion  much  more  thick  in  the 
lower  basal  portion.  The  largest  one  ever  I  have  get  measured 
2  m.  by  13  cm.  Utriculi  cylindrical,  often,  slightly  enlarged  at 
top  into  roundish  knob  with  thin  apical  wall,  400-600  «  long,  50- 
100  IJL  thick,  (the  thickest  166  ,«),  mostly  6-9  times  as  long  as 
broad.  Gametangia  are  produced  in  a  few  numbers  somewhat 
below  the  middle  portion  of  an  utriculus,  oblong  or  elongato-ovate, 
JSS-JS0  !l  by  56-75  /*.  Colour  bluish  green,  Substance  felt-like 
and  rather  closely  adheres  to  paper  in  drying. 

Hab. :  On  rocks  covered  with  sand,  in  open  sea-shores,  ex- 
tending from  low  tide  to  deeper  places  (10  fathoms).  Provs.  Iki, 
Tosa,  Shima,  Mikawa,  Totomi,  Suruga,  Idzu,  Sagami  and  Boshyu. 

PL.  CXLII.  Fig.  1  :  young  fonds  of  Codium  la  turn  Sun,  \. — 
Fig.  2  :  basal  portion  of  a  frond  bearing  abundant  prolifera- 
tions, \. — Fig.  3  :  young  utriculi,  5J. — Fig.  4 :  colorless  hair,  ^. 
— Fig.  5-7  :  gametangia-bearing  utriculi,  ". — Fig.  8  :  very  long 
utricuius,  -j1. 
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Chordaria  firma  E.  s.  Gepp. 

Nom.  Jap. :  Ishi-modziiku. 
PL  CXLIII,  CXLV,  Fig.  1-9. 

Chordaria  firma  E.    S.   Gepp.  Chinese    Mar.    Alg.     (Jotirn.   of 
Botany  Vol.  42,    1904)  p.    162,   Tab.   460,   fig.   7,8). 

Solitary  or  a  few  fronds  tufted  rising  from  a  scutate  disc, 
filiform  or  cylindrical  when  old,  provided  with  a  more  or  less 
traceable  percurrent  stem,  20-30  cm.  high,  i  mm.  or  more  thick. 
Branches  arise  laterally  on  all  sides  in  an  irregularly  alternate 
manner  from  near  the  base,  elongated  and  are  provided  with 
lesser  sorts  of  the  second  or  third  orders.  The  ramification  is  in 
some  fronds  more  regularly  alternate,  in  others  more  irregular 
between  alternate  and  dichotomous.  In  some  fronds  branches  of 
the  fist  order  arise  very  near  to  each  other,  in  others  more  dis- 
tantly. In  some  especially  in  younger  ones,  branches  are  much 
loaded  with  ramelli,  while  in  others,  mostly  in  older  ones  they 
become  naked.  The  axils  are  wid^y  parted  or  almost  horizontal 
and  the  branches  are  somewhat  flexuose.  In  younger  ones  bran- 
ches are  soft  and  pliable,  but  become  coriaceous  when  old. 

The  frond  is  hollow  with  a  small  cavity  in  the  centre.  The 
axile  cylinder  consists  of  two  layers  of  densely  compacted  cells  ; 
the  inner  layer,  of  elongated  cylindrical  cells  ;  the  outer  of  radially 
disposed  short  roundish-angular  ones.  Thus  there  is  a  more  or 
less  broad  band  of  short  irregular  cells  between  the  long  central 
ones  and  the  cortical  fringe  of  assimilatory  filaments.  This  sub- 
cortical  layer  is  composed  of  more  or  less  thick  walled  cells 
which,  in  a  transverse  section  of  the  frond  appear  radially  elon- 
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eated  or  roundish  and  narrower  than  the  central  cells.     In  a  longa- 

O  *^* 

ttidinal  section  they  are  seen  to  be  short  and  irregular,  and 
they  form  a  distinct  broad  sheath  enclosing  the  long  internal  cells 
in  older  portion  of  frond.  In  younger  part  the  subcortical  layer 
consists  of  only  one  or  two  layers  of  short  irregular  cells.  The 
lono-  internal  cells  of  the  frond  are  all  of  much  the  same  dia- 

o 

meter,  and  a  transverse  section  shows  them  to  be  much  more  re- 
gular than  those  of  Chordaria  flagettiformis  PL.  XC.  All  the 
cell-walls  of  the  axile  cylindre  are  thick  and  show  distinct  pits, 
but  those  of  the  subcortical  layer  are  somewhat  thicker  than  the 
central  ones.  By  the  decaying  of  the  central  elongated  cells  a 
large  cavity  is  sometimes  produced.  The  assimilatory  filaments 
are  as  usual  as  in  the  Chordarian  plants  ;  some  irregularities  are 
observed  in  its  branching  as  shown  in  the  fig.  10-11.  The  frond 
is  firm  and  tough  and  a  little  gelatinous  in  well  grown  plant,  but 
in  some  soft  and  more  gelatinous,  especially  in  younger  ones.  The 
firmer  fronds  do  not  adhere  to  paper  when  dried  but  softer  ones 
closely.  Colour  yellowish  brown  turning  to  black  when  dried. 

Hab. :  On  rocks  between  tide  marks  extending  to  1-2 
fathoms.  Amakusa  Isl.,  Provs.  lyo,  Awa  and  Ise ;  Saku-no-shima 
(Prov.  Mikawa),  Provs.  Ril  .^.cn,  Rikuchu,  and  Rikuoku  ;  Provs. 
Idzumo,  Wakasa,  Noto,  Yechigo,  and  Sado ;  Mashike  (Hokkaido) ; 
Karuto  (Chosen). 

The  present  plant  is  most  nearly  related  to  Chordaria  flagel- 
liformis  Ag.  in  the  substance  and  external  appearence ;  but  it 
differs  from  the  latter  in  being  more  or  less  distinctly  tubular  and 
possessing  a  broad  Land  of  subcortical  cells.  In  the  latter  the 
longitudinal  cells  are  of  irregular  size  while  in  the  present  plant 


tliey  are  almost  uniform.  From  Chordaria  Cladosiphon  Kg.  p. 
1 66,  PI.,  CXLIV,  the  present  plant  may  be  distinguished  by  firm 
and  coriaceous  substance  (in  older  fronds  and  older  portions  of 
a  frond),  by  alternate  mode  of  branching,  by  densely  compacted 
strata  and  by  having  more  or  less  thick  subcortical  sheath. 

PL.  GXLIII.  Fig.  1  :  two  fronds  of  Chordaria  fir  ma  E.  S. 
Gepp  from  Prov.  Sado,  July,  \. — Fig.  2  :  frond  of  the  same  from 
Oshima,  Prov.  Rikuzen,  August,  \. — Fig.  3  :  one  of  main  branches 
from  a  frond  get  from  Furuta,  Prov.  Mikawa,  \. — Fig.  4- :  grow- 
ing apex  of  frond  (dried  specimen),  ^p. — Fig.  5  :  cross-section  of 
an  older  portion  of  frond  showing  the  cells  of  central  and  subcor* 
tical  layers  (alcohol),  ". — F'g-  6  :  longitudinal  section  of  the  same 
portion  as  fig.  5  (alcohol),  ^. — Fig.  7  :  central  portion  of  fig.  5 
magd.  to  show  the  cells  of  central  layer  and  subcortical  sheath 
and  the  connecting  pits  of  longitudial  cells,  a,  a,  as  well  as  cent- 
ral cavity  c,  c,  (alcohol),  1Jr>. — Fig.  8:  cross-sction  of  a  younger 
branch  of  another  frond,  ~. — Fig.  9:  portion  of  the  same,  4f. 

PL.  CXLV.  Fig.  1  :  part  of  a  cross-section  of  the  upper  por- 
tion of  frond,  same  as  that  figured  in  PL.  CXLIII,  fig.  5,  showing 
minute  cavity,  /,  (alcohol),  -j— . — Fig.  2  :  cross-section  of  central 
and  subcortical  layers  of  older  portion  of  frond  showing  very 
small  cavities,  appearing  as  if  almost  solid,  (alcohol),  y. — Fig.  3  : 
longitudinal  section  of  upper  portion  of  frond,  (alcohol),  ^~. — Fig. 
4  :  longitudinal  section  of  the  frond  shown  in  fig.  7,  (dried),  2-p. 
— Fig.  5  :  portions  of  longitudinal  cells  of  the  frond  shown  in  fig. 
3  showing  pits,  ^.— Fig  6  :  sporangia  ^.— Fig.  7 :  cross-section 
of  frond  showing  a  large  hollow  cavity,  (dried),  "f. — Fig.  8  :  por- 
tion of  the  same  as  fig.  7,  ^°.— Fig.  9:  the  same  as  fig.  8, 


magd. 
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D.  Fig. — 10-11  :    irregularities    of   assimilatory  filaments  ; 
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Chordaria  Cladosiphon  Kutz. 

Nom.  Jap  !     Kusa-moihuku. 

PL.  CXLIV  ;  CXLV,  Fig.   10-14. 
Chordaria,  Cladosiphon   Kiitz.  Tab.  Phyc.  IX,  t.  II,  f.  2  ;  J.  Ag 


PL.CXLIV. 


4  / 

Chordaria,  Cladosiphon    Kuetz. 
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PL.CXLV. 


Chordaria  firma    Gepp    Vi,<lo"<   Fig1.    1-9. 
Chordaria   Cladosiphon    Kuetz.     <£<,->"<   Fig.  10-14-. 


Till  Alg.  Syst.  VI,  p.  71  ;  De  Toni  Syll.  Alg.  Ill,  p.  433.— Clado- 
siplion  Chordaria  Harv.  Phyc.  Austr.  tab.  60. 

Root  a  small  scutate  disc.     Fronds    tufted.     20-40    cm    hi^h. 

*  *^      * 

0.5-1.5  mm.  or  more  in  diameter,  filiform  when  young-,  becoming 
thicker  and  cylindrical  when  old.  Branches  arise  laterally  on  all 
sides  at  lower  portion  of  frond,  but  upward  dissolve  more  deliques- 
cently  and  irregularly  in  dichotomo-alternate  manner  at  longer  or 
shorter  intervals,  with  some  scattered  lateral  segments,  either 
bare  of  ramuli  or  with  some  of  them,  especially  in  younger  fronds. 
Branches  and  branchlets  soft  and  pliable,  very  widely  diffused 
in  various  directions  and  slightly  flexuose.  The  branches  and  their 
lesser  divisions  taper  to  slender  apices  and  more  or  less  narrowed 
toward  their  origin.  In  older  fronds  branches  become  usually 
naked  or  bare  of  ramuli  and  tapering  of  their  basal  portions  is 
more  manifest  than  those  in  younger  frond.  The  frond  is  hollow 
from  the  beginning  and  the  tube  is  very  wide  being  more  than 
one-third  the  diameter.  The  axile  cylinder  is  formed  of  rather 
loosely  compacted  longitudinal  cells  with  wide  calibres  having  many 
intercellular  spaces.  The  wall  of  the  longitudinal  cells  is  slightly 
thickened  and  shows  distinct  pits.  Along  the  inner  side  of  the 
axile  cylinder  there  are  a  few  scattered  cylindrical  cells  with  nar- 
row diameters.  From  the  outer  roundish  cells  of  the  axile  cylin- 
der assimilatory  filaments  and  hair-tufts  arise.  The  assimilatory 
filaments  consist  of  3-4  subcylindrical  cells  of  which  the  terminal 
one  is  obovate  or  roundish.  Zoosporangia  are  carried  at  the  ba- 
sal joints  of  assimilatory  filaments,  oblong  or  elliptico-oblong.  The 
substance  is  soft  and  membranous,  very  gelatinous,  but  the  cross- 
section  of  dried  frond  extends  with  elasticity  ;  the  plant  closely 


adheres  to  paper    in    drying.     Colour    yellow    brown,     turning    to 
blackish  in  drying. 

Had.:  On  fronds  of  several  plants  such  as  Sargassum,  Phyllo- 
spadix  etc,  rarely  on  stone  (?),  extending  from  tide  marks  to  1-2 
fathoms.  Provs.  Awa,  Mikawa,  Rikuzen,  Rikuoku,  Noto,  Sado  and 
Kitami ;  Seishin  (Chosen). 

On  referring  the  plant  in  question  to  the  present  species,  I 
have  not  been  able  to  see  any  reliable  specimens.  But  from  the 
illustrations  given  by  Harvey  in  Phyc.  Austr.  tab.  60,  and  the 
descriptions  given  by  him  and  J.  Agarclh,  I  think  I  am  justified 
in  doing  so.  Harvey  states  that  the  plant  has  a  percurrent  stem, 
but  J.  Agardh  that  it  branches  deliquescently.  Again,  Harvey 
mentions  that  the  axile  cylinder  is  formed  of  very  densely  com- 
pacted and  agglutinated  longitudinal  filaments  exactly  as  in  Clwr- 
daria  and  J.  Agardh  that  "  cellulis  exigua  distantia  juxtapositis 
ambitu  rotundatis,  amplioribus  et  fere  duplo  tenuioribus  sine  ordine 
adparente  intermixes."  These  statesments  are  somewhat  at  varians 
with  ours,  though  in  our  plants  all  of  the  longitudinal  cells  are  not 
of  exactly  equal  diameter  and  some  have  narrow  calibres,  yet  the 
cross-section  of  frond  shows  them  to  be  much  more  regular  than 
that  of  C.  flagclliformis  and  to  be  much  loosely  packed  together. 

The  near  allies  among  our  plant  is  Ch.  fir  ma  PL.  CXLIII 
from  which  it  differs  in  many  points  especially  in  the  soft  sub- 
stance, mode  of  branching,  habit  of  growing  on  algae  instead  of 
on  stone  and  structure  of  frond.  Though  by  those  differences  the 
two  plants  are  easily  distinguishable  from  each  other,  yet  in  some 
cases  there  are  some  specimens  very  difficult  to  separate  one  from 
the  other.  In  different  localities  and  ages  the  plant  much  varies  in 


size,  diameter  and  ramification.  In  some,  branches  are  more  al- 
ternately disposed,  in  others  more  dichotomous  ;  some  have  loose 
and  barren  branches,  others  densely  ramellosed.  By  such  varia- 
tions some  samples  show  a  remarkable  external  resemblance  with 
Cladosipliou  dccipicns  PL.  LXXXIX. 

PL.  CXLIV.  Fig.  1:  matured  [frond  ol".C/iorifaria  Clado- 
siphon  Kuetz.,  \.  —  Fig.  2  :  portion  of  an  older  frond,  -J.  —  Fig.  3  : 
young  frond,  \.  —  Fig.  4  :  growing  apex  of  frond,  (alcohol),  ^e. 

PL.  CXLV,  Fig.  10-14.  Fig.  10:  cross-section  of  frond,  ^4. 
—  Fig.  11  :  portion  of  the  same  ;  /,  inner  cavity  ;  ^.  —  Fig.  12  : 
cross-section  of  frond  bearing  sporangia  ;  /,  inner  cavity  ;  2£o  — 
Fig.  13:  longitudinal  section  of  frond  ;  /,  inner  caivty,  -*J--".  —  Fig. 
14  :  pit  on  longitudinal  cell-wall,  ^p.  (All  from  alcohol  specimens). 

Chordaria  Cladosiplion  Kuetz. 
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Gelidium     crinale     (Turn)    Lamour.    V  k"T^<'•$     Fig.  1-10. 
Herposiphonia   subdisticha    Oka/m.     <^^»rvt   Fig.  11-18. 
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Gelidium  crinale  (Turn.)  Lam. 

Norn.  Jap. :     Itotengusa. 
PL,  CXLVI,  Fig.  1-10. 

Gelidium  crinale  (Turn.)  Lam.  in  Bory  Diet.  Class  vol. 
191  (Bornet  Les  Algues  de  Schousboe  p.  267)  ;  J.  Ag.  Epic.  p.  546 
Hauck  Meeresalg.  p.  192  («  et  ,3)  ;  Ardiss.  Phyc.  Medit.,  I,  p. 
290  ;  De  Toni  Syl).  Alg.,  V,  p.  146. —  G.  cornemit  z<ar.  crinale 
(C.  Ag.)  J.  Ag.  Sp.  II,  p.  470. — Fitcus  crinalis  Turn.  Mist.  Fuci  tab. 
198. — Acrocarpus  crinalis  Kuetz.  Sp.  Alg.  p.  761,  Phyc.  Gener.  p. 
405,  Tab.  Phyc.  XVIII,  t.  33,  f.  a-c. — Acrocarpns  lubiicns  Kuetz. 
Phy.  Gener.  p.  405,  t.  60,  f.  II,  Sp.  Alg.  p.  761,  Tab.  Phy. 
XVIII,  t.  320,  f.  d-k. — A.  spincsccns  Kuetz.  Phyc.  Gener.  p.  405, 
Sp.  Alg.  p.  761,  Tab.  Phyc.  XVIII,  t.  33,  f.  d-e. 

Root  a  very  small  callous  disc,  throwing  out  numerous  cylindrical 
creeping  branched  fibres,  variously  matted  together  and  rising  at 
length  into  new  fronds.  Fronds  numerous  from  the  same  base, 
growing  in  thick  tufts,  4-5  cm.  high,  cylindrical  or  compressed, 
200-500  ^  broad,  of  almost  equal  thickness  throught,  erect,  but 
often  incurved  and  somewhat  entangled,  mostly  naked  below,  and 
branched  upward  with  2-3  sometimes  4  or  more  branchlets  from 
same  place  so  as  to  appear  like  clustered,  with  branches  of  the 
next  order  similarly  loaded  in  turn  ;  besides  a  few  ramuli  are 
irregularly  scattered  along  the  branches.  Branches  are  patent  and 
blunt  or  pointed  at  apex.  Tetraspores  collected  in  the  extremities 
of  the  branches  which  swell  in  lanceolate  or  spatulate  manner  or 
in  somewhat  expanded  portions  beneath  apex. 

PL.  CXLVI— CL,  September   1915. 

Correction  :  Paging  of  No.  IX.  should  be  corrected  to  begin  in  177 
and  to  end  in  194  instead  of  155  and  172. 
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Hab. :  On  stones  in  sandy  beach  below  low  tide  in  calm 
waters.  Ono  and  Furumi  (Prov.  Owari,  Narita),  Gamagori  (Prov. 
Mikawa,  Narita). 

The  plant  described  above  very  much  resembles  the  illustra- 
tions given  in  Turn.  Fuci  Tab.  198  and  Kuetz.  Tab.  Phyc.  XVIII, 
Tab.  33  f.  d-e  and  seems  to  be  taken  as  f.  typica  i.  e.f.  gcnuinum 
Huck  I.e.  p.  193. 

Among  our  plants  there  are  smaller  forms  which  at  a  glance 
very  much  resemble  Acrocarpns  lubricus  Kuetz.  Tab.  Phyc.  XVIII, 
Taf.  32,  f.  <J-k.  It  may  be  described  as  follows  : 

Frond  dwarf  1-1.5  cm-  h'gn,  erect,  standing  from  creeping 
stem,  simple  or  here  and  there  with  short  ramuli,  with  some  of 
branches  a  little  elongated  and  furnished  with  patent  and  sharpish 
ramuli  arranged  in  pinnate  or  subsecund  manner  at  short  intervals. 
Tetrasporangia  in  lanceolate  apex  of  ramuli. 

Hab.:  Probably  same  as/",  genumum.  Miyazaki,  near  Gama- 
gori Prov.  Mikawa  (Nagura). 

On  making  comparison  with  a  small  specimen1'  of  Naples  from 
Herb.  H.W.  Buck,  which  has  Kuetzing's  handwriting  of  Sphaerococ- 
ats  lubricns  Kuetz.,  our  plant  somewhat  differs  from  it  by  being 
rather  weak  and  more  flattened  and  much  ramellose.  But  as  the 
present  species  much  varies  in  habit  I  think  it  better  to  consider 
this  form  as  identical  with  f.  lubricnm  of  the  Mediterranean. 

PI.  CXLVI,  Fig.  1  :  two  fronds  of  Gclidium  crinale  (Turn.) 
J.  Ag.  /.  lubricum  Hauck,  ~. — Fig.  2  :  frond  of  f.  gcnuinum  Huck. 
\. — Fig.  3  :  two  branches  of  the  same  detached,  \. — Fig.  4 : 

i)  This  specimen  is  kept  in  my  herbarium  through  the  kindness  of 
Mr.  Reinbold. 
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tetrasporic  branch  of  f.  hdn-icuui,  ^.  —  Fig.  5-7  :  three  branches 
of  /.  genuinnm  bearing  tetraspores  ;  5-6,  ^,  7  :  \.  —  Fig.  8  :  cross 
sections  of  branches,  slightly  magd.  —  Fig.  10  :  portion  of  a  cross 
section,  highly  magd. 

Gelidium  crinale  (Turn.)  Lam. 

V   i   T  &   C  3     &  H  ffi. 
^  CXLVI  g  Kg,  i-io  p. 
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^iin:  sff  t  ^m  '  ®t&  '  &±  -  ^  ^  is  i^si  pt-r  at  ^  s  ^  & 

T  '  ^  ^  -  *E  ?  .        M  5S  ^P  ^  SB  *  3s?  &  £  Jl  *t,  H  M  -1  SIS  (jS  ffl). 

Jt  =  IS  ic  -t  /"lll.%  -•"  Turner  Fuci  |g  198  0  JK  ^  Kuet/ing  Tab. 
Phyc.  XVIII,  Taf.  33  f.  d.  e  ^  H  ,f;  i/  i*  ^  0f  b  BS  Ifl  ^  V  ^  £1  ^  f- 
typica  BP  ^  Hauck  ^  0f  M  f-  genuinum  Hauck,  1.  c.  p.  193  •)•  >v  -<  •/ 
b  E'lf  ^. 

3C  )J'l  -  /h  -?•  *  ffJ  fi§  ^  *  /  7  !>  —  M  ->  i*  A'  0r  -  r  >»  Aero- 
carpus  lubricus  Kuetz.  Tab.  Phyc.  XVIII,  Taf.  32,  f.  d-k  -  %{  x  ,  Sft  ?•  ~f 

'  in  y. 
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^  Jit  i£  » 


/h  a  ^  J 

:    _h  *  IP!  s?  ;  H  M  Ml  S  1$  g 
:    iUl  ff»  r®,  r  F  9  r  f-  y  *, 

j^  (Assab  |$  J^). 

II.  W.  Buck  ft  /  0f  ^  -  fa  >v  Naples  y  -  /h  i^  ,Wi  -  ^  7  Kiitz- 
ing  R  y  Sphaerococcus  lubricus  Kg.  (=G.  crinale  f.  lubricuin  Hauck)  b  ^f- 
^  **/"=*'••*  Reinbold  ft  a  ?  R»  ^  ix  7"  ^  /  H  ^  ^  M  t  9  • 

-^  jib  if,  ffl  t-  f-  ^  -t 


fc 


S  >  7  n  ffc  -^ 

^  x  jfi  ^  ^ 

J>     t"  ffi  'It  ^~ 


f- 


lubricum    b  |gj  —  i~   ')     b  %  7  >v  7  M  "g 

^  CXLVI  HJiJi  1:  I'  £  T  A,  ('  ?  ^  ffi.J&  mi,  Gelvdium  crinale 
(Turn.)  J.  Ag.  f.  lubricum  Hauck  /  H  j[Sl  ffi,  -}•— 2:  [P]  Jb  ^  ^  $tt  mi, 
/.  genuinum  Hauck  /  fH,  ^--—3 :  IPJi^^lS^^gil-y^^*^, 

-1  — 4:    f.    lubricum    /   E  ^  B&  ^  7  ft  ^  y^  U,  ir-—  5-7  •'    f.  genuinum 
i  * 

'J?  •>  ?  M  ;fc- — 10  :  f$[  HTf  ®  '  —  §15,  i§  It  $15  fc 
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Herposiphonia  subdisticha  Okam. 

Nom.  Jap. :     Kuro~hime-goke. 
PL.  CXLVI,  Fig.  11-18. 

Herposiphonia  subdisticha  Okam.  Contr.  to  the  Knowl.  of  the 
Mar.  Alg.  of  Jap.  Ill,  (Bot.  Mag.  Tokyo  Vol.  XIII,  1899,  no.  145 
p.  37)  PL  I,  f.  12-14. 

"  Fronds  filiform,  almost  cylindrical,  about  i  cm.  in  length  or 
less,  about  217  ,«  in  diameter,  decumbent,  adhering  to  substratum 
by  emitting  root-fibres  from  the  lower  surface.  Root-fibres  simple, 
elongated  or  remaining  short,  either  ending  with  a  blunt  apex  or 
expanding  into  a  radiato-scutate  disc,  limited  to  the  main  branches, 
which  are  few  and  patent.  '  Langtriebe '  and  '  Kurztriebe '  are 
arranged  in  a  subdistichous  manner,  lying  on  almost  but  not  quite 
exactly  on  one  and  the  same  plane.  While  some  '  Kurztriebe ' 
arise  from  the  dorsal  side  very  slightly  above  the  plane  of 
'  Langtriebe,'  there  are  others  which  stand  on  the  same  level 
with  the  latter.  'Langtriebe'  spread  out  laterally  with  non- 
inrolled  apex,  and  '  Kurztriebe '  almost  horizontally,  while  the 
latter  standing  near  the  growing  portion  of  the  shoot  are  incurved 
toward  the  apex  of  axis.  The  'Langtriebe'  stand  on  alternate 

sides  at  every  fourth  articulation,    and    the    '  Kurztriebe '    similarly 

t 
arise  from   articulations   devoid   of  the   'Langtriebe.'      A  'Langtrieb 

always  stands  directly  above  a  '  Kurztrieb '  on  the  same  side. 
The  latter  is  short,  500-600  /*  long.  80-140  n  broad,  somewhat 
cylindrico-oblong,  tapering  to  a  bluntish  apex  trom  an  equally  broad 
or  slightly  constricted  base,  carrying  in  its  young  state  very  short 
and  minute  deciduous  fibrillae  at  the  apex.  Tetraspores  are  ar- 
ranged in  a  straight  line  in  a  slightly  expanded  '  Kurztrieb,'  4  or 
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5  in  number,  externally  covered  by  two  outer  cells  of  equal 
length.  Frond  is  ecorticated  throughout,  furnished  in  the  main 
branches  with  1 1  pericentral  tubes  surrounding  the  central  axis 
vhich  has  a  wider  calibre,  and  shows  4-5  tubes  in  surface  view. 
Articulations  about  half  as  long  as  the  diameter.  Colour  dark 
brownish  red,  almost  blackish  when  dry." — Okam.  I.e. 

Hab.  :  On  various  algae  such  as  Gelidiwn,  Anipliiroa  etc. 
between  tidemarks.  Prov.  Hyuga,  Futae  (Prov.  Higo),  Enoshima, 
Bosyu. 

Remarks.  "  Owing  to  the  greater  obsculity  of  the  dorso- 
ventral  arrangement  of  parts  than  in  Herposiphonia  fissidentoides 
Holmes,  the  present  plant  does  not  appear  at  first  glance  to  be 
referable  to  this  genus  ;  but  its  regular  arrangement  of  '  Langtriebe  ' 
and  the  formation  of  fruits  in  '  Kurztriebe '  tell  us  its  nature. 
The  present  plant  which  is  very  closely  allied  to  H.  fissidentoides 
differs  from  the  latter  in  the  narrow  and  non-leafy  '  Krrztriebe.k 
— Okam.  I.e. 

PI.  CXLVI,  Fig.  11-18.  Fig.  11:  fronds  of  Herposhiphonia 
subdisticJia  Okam.  in  nat.  state,  \. — Fig.  12  :  frond  detached  from 
the  substratum,  \. — Fig.  13:  growing  apex  of  a  "  Langtrieb  "  pre- 
senting well-defined  dorso-ventral  ch.-iracter,  viewed  from  under-surface 
that  is  ventral  side,  toward  which  bend  the  apices  of  all  the  young 
shoots;  a,  b  stand  on  the  other  side  opposite  to  that  of  c,  d; 
^p. — Fig.  14:  cross-section  of  a  "Langtrieb,"  ^—-. — Fig.  15: 
cross-section  of  a  "  Kurztrieb,"  ^p. — Fig.  16  :  root  disc,  ^ — Fig. 
17  :  portion  of  frond  bearing  tetraspores,  viewed  from  the  upper 
that  is  dorsal  side  ;  all  the  apices  of  ramuli  bend  toward  the  under 
surface,  ^. — Fig.  18:  "Kurztrieb"  bearing  tetraspores  ;  d,  covering 
cells,  ap. 
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Herposiphonia1)  subdisticha  Okam. 
m  CXLVI  H  JK,  it-is  H. 

H  •"  M  ffi,  P&  **  IH  tt  ;K,  fi  •?•  ^J  i  cm.  ^-  ^  ^  Ja  T  : 

217  //  7  9  , 13  ^J  -y,  ^  g  a  ^  |R  7  [B  -y  7-  M  %  -  Pf-t  ?J 


->  ,  j£  ft 
®  fig  ft 
r  y  h  stl 
^  *  r  y 


as 
a 


IS  -t  *  ffi 


[gj  - 


r 
3 


•?  *  V  *  jg  %  ft  K  pi  _ 
It}  r    -  g:  f!|  /  ttj  A'  ^P  if  3 


-  w  7  ^  a  / 


/  ^  -  u  ft 
?  as  ^  ,  m  ^ 


80-140/1  r  j  ,  m 


^Jtfcit  ^  ^ 
-  if!  IK  *  9d  -^,  4-5 


S^y^.S^  500-600  ,«, 

E  -  fi  tff  IH  0  -  *  ?,-&.  1$  &  *  *  *  t* 

->  7  fP]  fl  /  ipM  ?  ^  ->,  ]JC  Sffi  4?  y  *  ittfl  J 

i*?-lHJig*g>  T-  M  ^  -v  7  /h  t  ^ 

ra^M^f  -  M^M  *'  ^  ^  ^fcHgti 

r  y  r  ,  ^j-  ^  -  m  g  /  n  -([/.]  ftQ  M  ^  JSl  r 

t  *H1  M  t  ^,  ±  tfe  ^  i  Mia  /  JS]  j&  |ia  JM  r 

i&  m  3  ?  R  4-5  ^  ^  M  A'  -^  -^-       H  © 

:*-  ^  •        fe  ^  Bt  £  %  fe  -  -v  r  ^  ^  ^  A' 


0     O  »  u   W  Mi  Herposiphonia  Naegeli,  / 


m  im  :  m  B  m  -  r  P  -c  A,  <•  3,  ^  r.  <?)  -c,  «f  H?  *  '  &  m  ' 
_k  =-  (\-.  !>  ;  n  to,  x  At  -  if.,  *n  K  ?r.  /  &,  a  *  ;A  a  fri  ftf). 

Ii35  :      0-  ft   ™  It,   Herposiplionii  fissidcntoides   II  Am.  ([]  ;&•  $}  $5  H 

m.  ss  -  &.  si$  ra  H  «R)  a  v  *  «-  nc  na  ft  ^  «=•  11  «-  *•  nn  t  ;>  '/  ^ 

?  W  r  >^  if'li;  ^  —  ji  •>  ^  ^  Hff  -  7  -^  jit  ;£  »  A  A-  -^  *  7  r  /v-  -t 
v   »  in  *  ;  8S  "  b*  *  3^  fi  f!^  ^  Ha  K  /  IE-  v  *  i-  ),-,/:  ^  tfe  »  K  9  ^ 

^.    IV    h    >-    jit    F^3    /    --£    /    ^f    /v    T     b     7    7K  ^     h    S    7   'x*    i/.  >fC  ffl   •» 

!1.   fissidcntoides    Holm,     b  f<  *  i£  ^  ®  ^  ?  >fj   ^    ^    1*  ;£  M  i!£  ^   *W  ^ 

->  r  ^  E  t  7  f  A-  9  B  7  ±  I-  M  t  J    b  ^. 

$fv  CXIA'I  il)K,  n-i8  i).  11:  <  /,  Ok  *  Z  ^,  Herposiphonia  sub 
disticha  Okam.  '&!£'$  W,  }  --12:  R!  Ti  W  3  ?  ffi  *  ^  ^  ^  / 
-?  .-13  :  fi  18?  t£  ^  i£  g  3S  -  ->  7  m  -  flH  ft  ^  14  £!  ?  SI  »  *  ^  ^v' 

-t  /  ,'?;  is  un  f-  us  ffi  a  v  M  ^  ;  ts  :  -»  M  ?  at-  m  Jis  ^  BI  ®  ^  *  =  fii 

-y    cv    •;   ;  a,  b   -    c,  d     b  K  ft  /  Ull]  a    J    IK  A-  tt,   -f.-14  :   fi  fife  /  ^ 

^.-16  :  tK  /  M  K  SB,  Ji°.-17  :  ft 


"Si  HI!  ?  ±  M  3  9  %  *  r  fit 


Halimeda  cuneata  Hering. 

Nom.  Japi !     Uchiwa-saboiengusa, 
PL.  CXLV1I. 

fMimcdci  cuneata   Hering.   in   Flora,  1846,  p.  214;   Barton  The 
Gen.    Halimeda   p.    15,    i.    7-14:    Knetz.   Sp.   Alg.   p.    5°5    (non  Tab. 


PLCXLVII. 


Halimeda   cuneata  Hering.  '-) 
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Phyc.);  De  Toni  Syll.  Alg.  I,  p.  $i6.-H.  obala  Kuetz.  Tab.  Phyc., 
tab.  25,  f.  i  ;  J.  Ag.  Till  Alg.  Syst.  VIII,  p.  86  ;  De  Toni  Syll.  Alg.  I, 
p.  523.—^.  vcrsatilis  }.  Ag.  Till  Alg.  Syst.  VIII,  p.  86;  De  Toni 
Syll.  Alg.  I,  p.  524. — II.  macroloba  Harv.  Phyc.  Aust.  t.  267  et 
descript.  pro  part.;  Asken.  Gazelle,  Th.  IV,  Bot.  Alg.,  p.  14, 
tab.  Ill,  f.  6,  8.  9,  10,  tab.  IV,  f.  u. — H.  Tuna  (non  Lam.)  Okam., 
[S]  M  n  ^IK  §1  %>  US  P-  1 86. — H.  papyracca  (non  Zan.)  Okam.,  [55] 
WIRI.L  p-  187. 

Plants  varying  in  length  to  about  7-15  cm.,  slightly  incrusted 
with  lime,  branching  in  one  plane  di-,  tri-  or  polychotomously. 
Root  short,  more  or  less  bulbous.  Joints  sessile,  varying  from 
broadly  cuneate,  pyriform,  oval  to  discoid  and  re.niform,  not-ribbed, 
margin  entire,  flat ;  varying  in  size  to  about  20  mm.  long,  25  mm. 
broad,  and  0.5-1  mm.  thick.  Apex  of  joint  sometimes  slightly  raised, 
giving  the  appearence  of  a  cushion  at.  the  base  of  the  node.  Filaments 
of  central  strand  fuse  in  twos  or  threes  at  the  apex  of  each  joint. 
Peripheral  cells  irregularly  polygonal  in  surface-view  ;  30-48  p  across 
about  40-120  n  long.  Side  walls  of  adjacent  cells  of  peripheral 
layer  are  in  contact  for  j-1,  their  length.  Colour  light  green. 

Hab.  :  On  rocks  below  low  tide  (Hamajima)  extending  to  44 
fath.  (Ogasawara  Is!.).  Ryukyu,  Amami-Oshima  and  Tanegashima, 
Ogasawara  Isl.  (22-44  fath.),  Goto  Isl.,  Nomo  Zaki,  Kayaki  and 
Takahama  (14  fath.,  near  Nagasaki),  Hamajima  (Prov.  Shima). 

The  existence  of  this  plant  at  Hamajima,  Prov.  Shima,  is  the 
hitherto-known  northernmost  limit  of  the  distribution  of  the  species 
of  Halimeda  in  the  north  Pacific. 

PI.  CXLVII.  Fig.  1  :  frond  of  Halimeda  cuneata  Hering. 
bearing  discoid  joints  (Ryukyu),  \. — Fig.  2 :  portion  of  another 
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frond  bearing  cuneate  joints  (Ryukyu),  ~. — Fig,  3  :  peripheral  cells, 
3O-37  P  across,  ca.  40-47  n  long,  ^-J9. — Fig.  4:  surface-view  of 
peripheral  cells,  3~-Q. — Fig.  5-8  :  fusion  of  two  or  three  filaments 
of  central  strand  into  one,  R13. — Fig.  9 :  surface-view  of  thick, 
walled  peripheral  cells  (decalcified),  -2^°. — Fig.  10  :  peripheral  cells 
of  the  same  frond  as  fig.  9;  40-48  n  across,  96-120  //  long,  ^|^. 
— Fig.  11 :  peripheral  layer  shewing  calc  stratum,  c,  ^-p. — Fig. 
12  :  the  same  decalcified,  ^. — Fig.  13-14  :  fusion  of  filaments  ! 
walls  of  inner  sides  of  fused  portions  thickened;  13:  3^  ;  14:  ±&. 
(Fig.  3-8  :  Hamajima  ;  fig.  9-10:  Kayaki ;  fig.  11-14:  Nomo  Zaki). 


Halimeda  Lamouroux  1812. 

3     fi"     T     A.      <*     3     JB- 
CODIACE^E     fr    £   ft. 


JK*#  WE  v>  ffl  - 


JR  A'.       sa 

,  tt  *  *  w  - 


fcsiX^^ffia  y  SiJ 

ffil  ^  V   ?   1-    *  7  £ 


-    3    !> 
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*  ±  1-  -v  7  ilii 

£  M  '  f  'I!  If  -  #  ;*    ^ 

3*  J:  3  ?  ij^  7  f  'R  =•  J& 


-  lift  '  fi  tjs  **  K  '  H  fii 


->  r  Id  f-  v  *,  -g. 


v    h*  *  if  -  Barton  &  £ 

*  7  v  *  9  .       *  3?  ffli 

BP  *  •!•&  *  iiii  «  y  ^  ^  f-ffl 

jjfc^7^  =  i^iissShSI 

>»  fe-  fjs  SB  *  ^  V  ^  (I)  3» 


7 


ii  s?  J^  r  S  =  *i:  - 

?  E  *  ^  J  .    B 

H  6i1  y  i£  E  ^  in 


ift 


*      v 


* 
r 


7  ilSl  - 


jfl;  iJfc  |i 


Halimos  (jg)    a  ^  ;/ 


Barton    -^  Jt   /-    ix    F  -t 
$  jg-  ^-     Askenasy    ^ 

^  ^  •>  *  ?  x.       M 


Halimeda  cuneata 

5    t>   to    3    fi'  T   ^    <"    3 
fg  CXLVII  fj  JR. 

7-15   cm.  jjlj  ^,  f^  ', 


m  *t  si. 


b    i/   7- 

r  y  . 


r  v  , 


,  *B  H  5 
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g  ¥  •*•  ?  ;  &  f  *&  20  mm.  ijig  25  mm.  * 
0.5  75  g>  i  mm.  r  y  .       P  ®  '  HI  fts 

7    [It  j|g   ->,  'lift-  -t  /h  ^    *  fgi  /   ^n   ^    ^-   ,v 


in 


l£  =•  ->  7  ,  @  30-4^  /^  r   3  ,  &  *  #1  4Q-I20/. 
"~?  '      -       l      >  ^          *• 


tfc  ^,  $K  *  PJf  «  s/.  K  ft  ^  6  ^  ?  • 
^Jft:   ffiilsiaBT  *  9  44^-  s  mm  =•  'M.  y 

3:  ®  ^  (22-44  W  5ft  «,  €  ^s  *  ft,  I'll  ^  *  ft,  5 


.ISJ 


IB 


-.^  &  y, 


,  S?  HJ  1.1,  tt  -a  Ji 


(H  P,  -M  Ig  m  )-  ®  ft  (^  iMi 


Halimeda  Tuna     h 


K  E  JglJ 


h    -X. 


-.^)  h  w. 


H.  Tuna    b     H.    macrophysa    Ask.    b  ^  3t  =.  t|j  ^  / 

y,  -X  '  H  SjS  -  A*  r  ^ 


*  f  .R  b  H.  Tuna  b  ^ 
S  t  y  H.  macrophysa 
T  /><  7  M  7  $L  j-  y  b 


J!£  »  *HI  flfel 


^  jjfcj 


i  So 


PL.CXLVIII. 


Halimeda     Opuntia  Lam.f.  cordata,  Barton     £  I3f  T  A/ {"  £  Fig. 1-7. 
Halimeda,     Opuntia,  Lam.f.  Renschii  Barton    CA«>  5  lt:"t  ^  <"^Fig.8- 
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H.  Tuna    -  ifo  ^  ®,  ft]  g  ft  £  $j  £&  ±  ^  ft  =.   a.   J    7  #  ffi  *    b 

m  *  n  ft  £  -  n«  **  ?  f*'  *  y  -  *n  ^,#M  -  PIJ  &  NR±zp  & 

'  <$m  ^  V  7  Ut  )i£  *  flf  #  =  K  v  A'  $1  gl  -  Jft  IB  rf  ^  =6  Sf  V    h  |$ 
•t    7  ^,  HH  f"    Cape  Colony    /  ^  ]g  ^  Port  Elizabeth    J  ty.  r  «  ^  JJg   h 
^,  H.  Tuna    /  @  ^  ^  ^  jg  /  0  ^  |JJ  -g  t   5  -         *  fifi  /  ]£  <H-|  g[  J^ 

«  ^  ^  ^  -  M  s/  *  JB  /  M  %  /  ^fc  ^  i;  2p  ft  -  a-  ^  ^  ^  ^  -It  ^ 

^-  ,v  -<    ->. 

^  CXLVII    [U  Jig.     1 :    5    t,  ^   3  (J-  T  /-^   <*  ?  ,     Halimeda    cuneata 
Hering.    /  HI  *  ^  #C  '  II  Hi  7  ^f  *  A'  §§  (St  J£),  -i  .— 2  :  tg  ^  ^  H  ® 

?  ^  *  r  fa  '  &(%. m),  -1-— 3 :   /Jc  M  tffl  KB,  *S  30-37 /*,  fi  ^  'fJ 40- 
47^,  ^.-4:    /JcMffflUa  /  3m  2:p.—  5-8:    2-3    flj?  /  ft  ^  y  ^  / 

-i&^&'&i'*/"'  )Uc,  \3-— 9  :  $  W  ^  a  /  /£  ^  BK  ^  ^  -t  '  ,  Ift  /A 


•y  2  !>  ,  -^°.— 10  :  9  !I  '  fi.  M-  ~*  1$  if  *  f  '"  *  '  -  l|M  40-48  A<,  fi  •?• 
95-I20//,  -^.—11:  ^  Jf  -  ^j  ^,  c,  T  ;^  7  ^  ^,  !p._l2:  [rij  _h  ^  JJft 
/^  •>  ^f  A-  =e  /  ,  L|_?. — 13-14  :  f^  fjJJ  /  £|  /  —  —,  -^  £.  -y  ^f  ^  .^  y  ; 

!fe  -ci-  -^  ^  ^  n!5  ^  ^  ^.ffl  M  ^%  W-  ?  fi£  ^  ^  .  1 3 :  -^ ;  14 :  ". 
(3-8  :  ^  Jg  ^  ;  9-10 :  g  ilf§  F4  P  Slji:  t& ;  1 1-14  :  2?  Bi) 


Haliineda  Opuntia  Lam.  f.  cordata  Barton. 

Norn.  Jap. :     Sitboteirgusa. 
PL.  CXLVIII,  Fig.  1-7. 

Haliineda  Opuntia  Lam.  f.  cordata  Barton  The  Genus  Halimeda 
p.  20,  fig.  21. — //.  cordata  }.  Ag.  Till  Alg.  Syst.,  VIII,  p.  83; 
De  Toni  Syll.  Alg.  I,  p.  522. 
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Fronds  often  forming  an  irregular  mass  (3-4  cm.  high,  4-5 
cm.  broad),  much  branched  and  in  more  than  one  plane;  joints 
rounded  or  reniform,  prolonged  below  into  two  well  marked 
auricles,  which  overlap  the  lower  joint,  more  or  less  flat,  deeply 
calcified,  sessile,  crenulated  at  margin  and  indistinctly  elevated  like 
ribs ;  size  of  joints  varying  to  about  3-4  mm.  long,  7-8  mm 
broad. 

Hab.  :     Ishigaki  Isl.   (Ryukyu,   Kuroiwa). 

/.  ReilSChii  Barton.          PL.  CXLVIII,   Fig.  8-12. 
Nom,    Jap. !     Himc-sabotengnsa. 

//.  Opuntia  Lam.  f.  Rcnsckii  Barton  1.  c.  p.  21,  f.  22  and 
iia. — //.  Rcnschii  Hauck  Ueber  einige  von  J.  M.  Hildebrandt  im 
Eothen  Meere  u.  Ind.  Ocean  gesammelte  Algen  (Hedwigia  Heft. 
V,  1886,  p.  167  et  Notarisia  1886,  p.  254);  DC  Ton!  Syll.  Alg. 
I,  p.  525.— //.  gracilis  (non  Harv.)  Okam.,  [KJ  fa,  H  #  &  &  %  fm 
p.  187. 

Fronds  forming  compact  semicircular  tuft,  branches  radiating 
from  the  base,  4-7  cm.  high.  Lower  joints  of  branches  and  fronds 
obovate  or  cuneate,  upper  ones  thin,  small,  irregularly  round  or 
transversely  ovate,  indistinctly  ribbed,  usually  3-5  mm.  broad,  2-4 
mm.  long,  but  in  tho  frond  bearing  larger  and  more  roundish 
joints,  7  mm.  broad,  5  mm.  long.  Colour  whitish  or  grayish- 


green. 


Hab. :     Ryukyu  (Kuroiwa),   Kotosho  (Taiwan,   Kawakami). 

PI.  CXLVIII.  Fig.  ].  :  Halimcda  Opuntia  Lain.  f.  cordata 
Barton,  \. — Fig.  2  :  portion  of  the  same,  J. — Fig.  3-4  :  filaments 
of  central  strand,  showing  mode  of  fusion;  3:  H±:'  ;  4:  'J^°. — Fig. 
5:  surface  view  of  peripheral  cells,  1{s-. — Fig.  6-7:  longitudinal 
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view  of  peripheral  cells,  3p.— Fig.  6-10:  three  different  fronds  of 
/  Rcnschii,  \. — Fig.  11-12:  portions  of/.  Rcnschii  shewing  round- 
ed joints,  \. 


Halimeda  Opuntia  Lam.  f.  cordata  Barton. 

Z   1$  -C  h    ?  -3         m  tt  ffi. 

&  CXLVIII  m  JK,  i-7  H. 
*&#*  m  W  i-  >"  m  %L  ?  1-  y  (ft  ?   3-4  cm.,    1@  4-5  cm) 


-y,  PI 


ft  &  t    V. 


=.  *,  7  , 


7  at  m  T  «g  »>  *  ?  T  3f  -  ft  f  7  3 

-y  ^  ^  /  |i  f  j  ?  fg  7  ;  d  t|j  ^^  ^  /J?  j 

5  ,  IS  ffi,  &  ii  /J»  jg[  Jbc  =-  ^  ^  ?  ,  ^  ffi  ^  BjJ  f-  -w  H 

P  @5  '*•?••"•  $J    3-4    mm.    g  ^  ,    7-8    mm.    $  -y. 

&  m  IP  '  m  JIB  *  K  ^  --  tf  ^  >  jg  ^  ^  ;  ^  ^ 


Hi 


is.  =•  m 


5  . 


•> 


-  a 


**    V    7  , 
m  I-B  -^ 


-    H   gracilis 
&  *  *  >*  SB 


^    /    T    9   ; 
II  Ifi  *  ** 
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ii  Barton.      ^  CXLVIII   !U  JJg,  8-12  [g|. 
O-   *    5    f£  T   /L  •    <*    3         IK]  tt  fffl. 

*^  B  #  '  «  *  *  *,  tt  ~  *  *  »  J  *  #  JR  - 


,  us  -f  4-7  cm.    r  y  .       a  &  fit  '  T  SB  '  P  Bis  -  ffl  J>P  ^  X  - 
,  ±  3&  '  *  /  -  $  ^  /h  -  s'  ?  ^  JW  Iij  -  m  *  X  ^  $  -  fli  Hi 

-y   7,  ^  W  t  >v  IS  ^  -^  ->',  ii  -^  "PI    3-5   mm,     g  ^    2-4  mm.     r 

v  )-*  *ffi*i-^mvsmn?  a  *  »-  us  -  *^  /  -  *a  7  mm., 

5  mm.    7    ]>  .          fe^afeX^gfe^fe^?.  *  i£  ^  -h  g'ii 


:  -77,  ^  ^  ^  -ay  ^  &  ±  & 

g5  CXLVIII  g)  JJfc.         1  :    ?  |J-  T  A,   (*   ?  ,    Halimeda    Opuntia  I.am. 
f.  cordata  Barton,    /  fig,    J  .—  2  :    [P]  _t  /   -  ^,  -J-.—  3-4:    ^  ^>  ;§5  ^   I* 

^  ^.  ^  *  '"  )K  i   3  :  V»  4  :   -2f  •—  5  :  /£  ¥  *B  IE  ^  ^  M,  ^.—6-7  :  .^ 

«jgt»fiaj!a^m^^*  ^,  3-^3.~8-io:  f.  RenschH  /  H  is  is.  i--- 

11-12  :  f.  Renschii    /ffl  ^Uln  9^^^t   /  ,  i. 


Halimeda  macroloba  Decne. 

Norn-  Jap. :     Hiroha-sabotengusa, 
PL.  CXLIX,  Fig.  1-8. 

Halimeda  macroloba  Decne.;  Barton  The  Genus  Halimeda  p. 
24.  %•  33-38  :  Kuetz.  Sp.  Alg.  p.  504  ;  Zanard.  Plant.  Mar.  Rub. 
p.  287;  Harv.  Phyc.  Austr.  Tab.  267;  J.  Ag.  Till  Alg.  Syst. 
VIII,  p.  8 1  ;  De  Toni  Syll.  Alg.  vol.  I,  p.  520. 


Sgra  HtHKfi 


PL.CXLIX. 


K.Okam.  del. 
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Halimeda,    macrolobeu    Decne.  £/5  /i  £  If  t  AX'S     Fig.  1-8. 
Halimeda,  incrassata^  Lam.f.Lamourouxii  Barton   A^'Ti  li'T^<"S  /  —  *B£  Fig.  9-10. 


Only  two  specimens  of  the  length  7  and  9  cm.,  not  deeply 
calcified,  branched  in  one  plane.  Root  generally  bulbous  or  little 
elongated.  Joint  immediately  above  root  short,  thick,  subcylindrical 
and  stalk-like  ;  other  joints  very  irregular,  discoid,  oval,  cuneate, 
or  transversely  rounded,  not  ribbed,  thick,  sessile;  margin  thick,  entire 
or  slightly  crenulated.  Largest  joint  about  18  mm.  long,  29  mm. 
broad,  about  i  mm.  thick  (dried).  Peripheral  cells  23-37  f-  across. 

Hab. :  Ishigaki  Isl.  (Ryukyu,  Kuroiwa)  and  Pratas  Isl.  (near 
Taiwan,  Kawakami). 

PI.  CXLIX,  fig.  1-8.  Fig.  1  :  frond  of  Halimeda  macroloba 
Decne.  from  Ishigaki  Isl.,  \. — Fig.  2  :  partly  optical  transverse 
section  through  apex  of  a  joint,  just  below  the  end  of  the  fused 
filaments,  shewing  a  portion  of  the  central  strand,  ^p. — Fig.  3  : 
filaments  of  central  strand  in  longitudinal  view,  shewing  pits  at 
point  of  fusion  ;  a  a,  b  l>,  etc.  indicate  four  filaments ;  e,  upper  free 
margin  of  joint,  **. — Fig.  4  :  filaments  of  central  strand  in  longi- 
tudinal view,  shewing  earlier  stage  of  fusion,  ~. — Fig.  5  :  vertical 
section  through  apex  of  joint  cut  perpendicular  to  the  surface  of 
frond,  to  show  fusion  of  filaments  of  the  central  strand,  ^. — Fig. 
6-7  :  longitudinal  view  of  peripheral  cells,  ^-p. — Fig.  8  :  surface- 
view  of  peripheral  cells,  ^-j— . 

Halimeda  macroloba  Decne. 

6N    r>   tt    3   »  T   A,    C    3          ^  fa  W- 

^  CXLIX  H  j|g,   i-S  H. 
&?  7%  9  cm.  /    -  &  ffl  r  >v  /    S.^y?,fiL?tflR7&i-5 

*,  &  -  m  -  M  -  #  ^.     « <*  m  ^  m  &  w  %  -  &  *  ?  &  *.  m 
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-  9  ;  Ifcjftff  -*,£!£  2?  *  -  #  *  *  /hi&fiJ  r  j. 

fi  >*    ft  ^  1$    1  8  mm.  i]i»    29  mm.,  J£  f-  $)     i  mm.    T 


I* 


in  *  ;Uc 


/"  3   t-  i-  *  TL  --M.1-  r~&?  &.? 
?  &,  ?  'I1  &  £  1$  ^  ^  -  t&  *  -  -  ^  ^: 

j  IS  fffl  fl&  -  tic  @  23-37  ,«    r  y  ,  s  - 
*'  tit.  -  J8Lft.  *  r  b  *  •"  #  *H  ffl!  ^ 


crassata    b 


JSl  ?  H  =  if  Ifr  ^  ^  >»  jib  W.  *  -X 

->  ?  Z  ?  ft   "•>  -  fc  M  -"II  IS  Jt  - 
i-   ^   1*  *  ,     H.    incrassata    ^  T  1$  ^ 


H.  in- 


!?  H  ffi 


^  CXLIX  |9JK,  1-8  H-         1:   0-  h  U  5  I?  T  ^   <'  S,    Malimeda 
macroloba  Decne.  (#  JB  j^),  ^-.—2  :    H  In  ^  ±  ^  iiil  1^  ^  in  ^  ^   ^  ^ 


-    V  7 


:  e, 


-6-7  : 


T  • 


PL.CL. 


4-7  3  5  J 

Halimeda  incrassata   Lamx.  f.  typica  Barton 
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Halimeda  iucrassata  Lam.  f.  typica  Barton. 

Norn.  Jap. :    Mitsude-sa&otengusa, 
PL.  CL. 

Halimeda  incrassata  Lam.  f.  typica  Barton  The  Genus  Halimeda 
p.  27,  fig.  39;  Halimeda  monilc,  H.  tridcns,  H.  cylindrica,  H.  poly- 
daclylis  are  synonyms  for  several  forms  of  Halimeda  incrassata. 

Plants  varying  in  length  to  about  16  cm.,  thickly  calcified, 
especially  below,  branching  in  one  plane.  Root  bulbous  or 
cylindrial.  Lower  joints  deeply  calcified  (thickest  8  mm.  in  dia- 
meter), sometimes  forming  a  cylindrical  unbranched  stem,  adjacent 
cylindrical  joints  connected  by  lime  to  form  fan  shaped  base  ;  upper 
joints  cylindrical  or  more  or  less  trilobed  ;  often  8  mm.  long,  1-2 
mm.  broad. 

f.  Lamourouxii  Barton.         PI.   CXLIX,  Fig.  9-10. 

H.  incrassata  var.  Lamoiironxii  }.  Ag.  Till  Alg.  Syst.  VIII, 
p.  86. 

Plants  5-6  cm.  high  ;  lower  joints  broadly  cuneate  or  lobed, 
slightly  ribbed  or  uneven  ;  upper  joints  more  or  less  reniform,  thin, 
compressed,  or  more  flattened,  not  deeply  calcified,  upper  margin 
lobed.  Colour  gray-green ;  plants  shining  with  somewhat  silvery 
lustre. 

Hab.  :     Ryukyu  (Kuroiwa  and  Ando). 

PI.  CXLIX,  fig.  9-10.  Fig.  9  :  frond  of  Halimeda  incrassata 
Lam.  f.  Lamourouxii  Barton,  \. — Fig.  10 :  filaments  of  central 
strand,  shewing  pits  at  point  of  fusion.  ^. 
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PI.  CL.  Fig.  1  :  frond  of  Halinicda  incrassata  Lam.  f.  lypica 
Barton,  \. — Fig.  2  :  longitudinal  section  cut  parallel  to  the  surface 
of  frond,  slightly  magcl.  ;  showing  fusion  of  filaments  of  central 
strand  at  the  apex  of  the  lower  joint,  slightly  magd. — Fig.  3  : 
filaments  of  central  strand  in  longitudinal  view,  showing  earlier 
stage  of  fusion  where  pits  are  not  yet  formed,  ^-. — Fig.  4  :  fusion 
of  filaments  more  advanced,  showing  pits  at  the  point  of  fusion, 
iy5. — Fig.  5 :  partly  optical  transverse  section  through  apex  of 
joint,  just  below  the  ends  of  the  fused  filaments  ;  shewing  the 
whole  of  the  central  strand  ;  shaded  portion  indicates  interior  of 
the  filaments,  ^~-' — Fig.  6  :  surface  view  of  peripheral  cells  in 
calcified  state,  ?f. — Fig.  7  :  longitudinal  view  of  peripheral  cells,  ™. 


Halimeda  incrassata  Lam.  f.  typica  Barton. 

h-  1  T-   3    \S  T   A,    C    5         m  fa  M. 


s  -  iffi  *  *'j  16  cm.  ^mv,n?^fcn?w.t*  j  ,  T  S 

-  'Tft^frtii*.       *B  -  Bfl  *fc  5K  &  -  IB  tt  H*  i-  J. 

^  J?  ^  ^3  M  ^  fc  •>  (^  *  ±  *   *   ^    *   ^  M    »  mm.    T    J  )  11$ 

JK''^WE-fe-^^ii9  ^  ->.  *n  e$  •*  ^  HI  tt  JK  '  Mffili- 
&.  ?  fa  &  *  7  %  E  >  £  &  ?  i-  *  ;  _h  IK  '  ISI  Eli  ^  HI  tt  E 

ii?H§i  -^,ffi  ^    8mm.   j|  ^,  iff,   1-2  mm.    T    ^. 

f  if?  SB  '  ^  -  &  1$  ©  ^  JH  83  -  **  ^  *  /h  ^P  13  ^  a  ?  &.  r 


r  J  .       ;£  jf  Ira  fla  -»  ^  ®  3  ^  H  A'  =•  ^  1  5-50  /^  r  ?  ; 
-»  *  ^^.ffililS^^IK^^^*  *  7  &  i-  '  Vi  V™ 
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/"  Lamourouxii  Barton.        PI.  CXLIX,  fig.  9-10. 

iffl  -"   5-6  cm.    jg  -y  ; 

Vtlf  ?  >  fm'i  M  3C.  •"  )tn)  ^>  }-f-  ? 
"fe  -**  jj£  %&  &  —    ^  ^  ffi  §4 


Ha  Da  ft  *  ;  _h 


^  M   b  H.  macroloba    I-    /  M  [p]  ^  ^  7-  ^>  |^  fg  /  -p  =  |5fj  ffl  -y  ^ 

^  CXLIX  [U  K,  9-10  ^|.         9  :  Halimeda  incrassata  Lam.  f.  Lamou- 
rouxii   Barton    /  f}g,    J-.— 10  :     ^  iff  ^  /  $&  7  %fe  -  ^  ^  V  *   /    -    -V 

gfj  CL  pi  )^.     1 :   ^  O  't  3    (i*  ~C    ^   C   ? ,  Halimeda  incrassata  Lam. 
f.     typica      Barton    /  ^§,     -J-. — 2'-    |$]  ©  ^  ^  M  —  3fe  If  *•  llf  ?    ^  /"  |^t 


3  : 


=    V   7 
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CORRIGENDA,        fr       IE 

Vol.  Ill,     p.     38;     line    3    from   al>ove:          for     CV     read     CX 

10  •  CV  CX 

»  „  ;       „    11      „         „       :          „       Fig.  2    „       Fig.  5. 

„  No.  0;  p.   155-171   should   b;  corrected  for   177-193. 

&  III  <&     %  ::*  H      3  ft     CV        -     CX       /  $. 

m  ss  n  10  ft  cv     ~  ex     /  „ 

%•  38  Jj     lift     Fig.  2     ^     Fig.  5     /    „ 
»  ^  38  H     14  ft     CV         -»     CX         /    „ 

^  93  H     T  3   ?  7  ft    H  iHi  /  {£  :    *  If,  jt  fr,  \\\  •£ 
fc  ^,  fr  ffi  ;  40  il'H  it  ^  ^j  (^1  EP),  PI  HIJ  35,  lllj  illS 

miim  '  THf:     155-171   ^   177-193    /   =«. 


I.  t/rfofca  conglutinata  (Soland.)  Lam.,  (i  C*  n  &,  ffi  —  '4-?  i&  231  Jf,  jjj 
XLIV  H]  ,IJS,  H-12  1U,  ^  XLV  P  JK,  8-13  [@]  ^  Udolea  orientalitt  A.  and  K. 
S.  Gepp  The  Codiacea;  of  the  Siboga  Expedition,  1911,  p.  119,  figs.  1,  4,  47,  48 

i-  y- 

S  U.  conglutinata    h    -y  #  jv  •-£   /    -j-    '}  ;  fffj  -y  7    U.  conglutinata    #*  (Ilj  pp 
Jjc   ^  ?f$  ^  it.  ^   ^  firl   i/  ^   U-  oriental  is   ->•>  ^f  f:|]  |J^   /  jfjj  —  ^  ^  >v  ^   S 

u  >/  U.  orientalis  —  ^  7-  ^  jffj  —  X  ^  -?  ^-  fa  7  ^*  is  7  —  ->••  j^  9  — 
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•"  {£  ?  ^  K  *  U.  conglutinata  =•  T  ^  r  ->"  [P]  —  '  jti  f"  -~  ffi  y"'  3  b 
—  ffi  ?  ff  *•  X  U.  orientalis  ^  U.  conglutinata  a  I>  $g  ff  -  ->  7  it-  ft@ 
.7  f?  $  ^  >"  «*  "  ±  ?  *  3  *  *  ffi  JHB  *•  U.  orientulis  -»  Ifc  »  i*  7 
-•*  Timor,  Celebes  ^  Macclcsfield  Bank,  M  —  Jt  7"  -"•  Zaugibar  j£.  Natal  ^. 
H  -y,  Malay  i^  ^  ^  -»  ^-  j§  ^-  ;v  *  /  »  -fa  -y. 

II.  Sciimia  furcellatu  (Turn.)  Biv.,  J,?0  f),^-^^12H,0II 
H  IK,  19  @|  ;  §1  HI  ^  US,  16-20  p  ^  Sctchell  /  The  Scinaia  Assemblage 
(Utiiv.  of  Calif.  Publ.  Bot.  Vol.  G,  1914,)  p.  98,  PI.  11  fig.  16-18  -  gfi  •? 
\s  y  >v  Suinaia  japonica  Setcliell  -j-  ')  b  5:  7. 

Scinua  ]aj  oniea   Set.   ->•>    Sc.   Johnstoniae  Setch.   ^  Sc.  articulata  Sctcli. 
=  1^    HS|*«f8@^,±^*fflJiaBJ  =  M^  (palisade)   7   t   ->  _h  ft 


^  Sctchell  /  5:  ^  $f  *  fSt  ^  t-  Sit  *  ft  '  W  3E  -y  ^  ^  *!•  M  ~  J£  ^  F^ 

*-  1900  ip  K  ;-j  =  ^  -  r  «  m  *  *  ^  -m  ;  m  a  *  y  M^C  j>  ?f 

7  &.  7  &  =  i3    ?  la  *  $$  ?  it  ?  WLU    'Wfr^fe  ?-***'    Y  *. 

{-  J-  ?  5fi  ^  ;  &  ~  -if-  ^  F3  *  ft  &  II  *•  »g  -  "I*  ^  —  %  *  S™1^1  ftir- 

cellata    bi/^A^y     •>    pfi  —  Gloiopliloea  Okamurai  Setch.  I.e.  p.  115,  pi. 
15,  fig.  50-56,  PI.  16  fig.  57    J  #£  ^'   b  5;  ^   y  . 


I.    Callophyttis    eribrosa    (Harv.),    O  fi*  5  fo  &,   ff»_-^S>{?5  130   JJ,  §[S 
LXXXV-VII  (gijg -••>     Calhphyttis    pcrfomta    J.    Ag.    ^-   y     b  jia  S  t$  d: 
•  ff  _[£  ?  ^  ft    <)  . — Yenlo,  Notes  on  Algae   new  to  Jaj .  II,  p.  T73 

i  as m  xxvni  %,&•%.  ^  4.j 


IF.     O'KirfoiJiojyAn!  spw-oKs  Okam.,    J,    i    t- X])  -f  *,,  ^Hf,  Ig  16t  H- 
XCV  B|)K  >»   ClKietum'.ri.h',.  t'jda  ^'c  (  hrr]-.  f-    })     b   jg  ^  ftV,  -±  /   ft  j£ 

J  .-—Yeuclo  I.-:.  ]•.  2(54. 
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I.  Plocamium    abnorme    Hook,    ct    ILirv.,   KB  /j>    I)  ,    ^'5  —  ^  ^S   1  R.  4 
It-  18  CI  IH  JK  -"    Plocamium  Tolfeiriae  ILirv.  -j-   y     (-  \g  j§  fil/  ^  /  'ff  Jp. 

7  ^  ^   5   (YtMido  :  N(jtes  on  Algae  new  to  Japan,  III,  p.  Ill  ;  | jfr  $/7 ^  $f. 
ft  ^  XXIX  Jg,  ^  5:  1915). 

II.  Plocamium  recurvatum  Okam.,    i    §  1$  A5   () ,  $5  E  ^?>  p^  7   JT,  gfj 

III.  Plocamium  oviforme  Okaoi.,    O~  &)  ^  A3   b  ?  Jfj  E  -S  M!  12    2i   1;J 

H'  ;$  CTIl  OH  )i&>  1-5  H]  3fe  —    Plocamium  le[  topliyllum   Knot/,  var.   fl.'xi 

sum  J.  Ag.,  li  ?•  19>  ^  !) ,  j^  E  :^,  Sli  14  S.  15  II»  ®  cin  H  JK  fi-7 
^»  dh  =.  Plocamium  coccineum  var.  flexuosum  Harv.  b  ff  J£  ^>  •<  %  ^ 
ty  b/Jtfl'§tI±>'MT!'  •— Ycudo  I.e.  p.  114. 


*  &  '  -  M  j  n  ?  =— 

Dilophus  J.  Agardh    iSSo. 

U  •£  b  h-  t;  J^i 
MCTYOTACEAE         fc  *  £  <*  S  ^f:K 

fa    qS    r,     JX    f    ^   ^    T    ?,  %  $,  fr  US  g  _h    i/   M   JW  X 

->,  m  *w  a  ^  ^^4  -  «t  7  ^  u-  -y,m~m*  ?  is  /^  ; 
/h  ^  *  *w  IE  3  y  sx  y  Hi  ^  ^  PaT  *  ffi  -  afe  ^  *  ;  9\- 

7  |j£  ^  ag  t-,  JH  jg  /  ^  ^  Ifc  y  ?  -  {{9  ^  1H  *ffl  86J  ^  ^ 


.  7  ~  fr  *  r  ?  *  *&  itil  S  flr  -  m  v  1:-14  I'll 
dis  (-   ?)   b    lopl.os  (H'Tg  X  ^  &)   I-    3    y  $  -1V'- 


Roman  numerals  indicate  pages  for  English,  and  Japanese  ones,  those  for  Jupanen 
Synonyms  are  printed  in  Italics  and  Plates  in  Arabian  numerals.  The  :  mber  of  t 
page  at  which  a  species  or  genus  is  described  is  in  full-face  type. 


Abies  marina  (Turn.)  J.  Ar.  (  Ystos  ira) 

E9A 

abietina  Rupr.  (Chordaria),  root  of. 

54,  <  XIV 

abnorme  H.  et  H.  (Plocamium) 

i,  eg,  ci,  --A 

f.  uucinatum  Okam.  2,   X,  cil 

Acanthocodium  117 

Acetabularia  21,  — H 

Acrocarpus  195,  196,  —  A  4; 

acuta  Kuetz.   (Didyota)  39 

acutiloba  Kuetz.  (Didyota)  32 

adhaereas  (Cabr.)  C.  Ag.  (Codium) 

140,  —  29-,  cxxxiv,  142 
affine  (uon  Kiitz.)   Martens  (Plocamium) 

2T- 
J  *L 

affinis  Kuetz.   (Didyota)  39 

Ainnnsii  Lam.  (Gelidium) 

25,   ~-fc,  cvi ;    53,  100,  101,  Hi.: 
Amansii  Lam.    (Fuous)  ir> 

•mbigua  Okam.  (Caulerpa) 

168,  — -fcOi  cxxxix 


anccps  Harv.  (Caulerpa)       94,  A£,  cxxv 

angiistissima  83  id.  (Didyota)  39 

arabicum  Kg.   (Codium)  140 
articulata  J.   Ag.  (Cystoseira) 

47,   El  A,  <-'Xiv 

arlioulata  Kg.  (Cystoseira)  47 

articulala  Kg.  (Hormophysa)  47 

articulata  (Forsk.)  Zan.  (Hormosira)  47 

attenuata  Kuetz.  (Dictyota)  39 

B 

Bartayresiana  var.  /3.  divaricate  J.  Ag, 

(Didyota)  SI 

Boryana  J.  Ag.   (Caulerpa)  11 

botryoides  Heydr.  (Plocamium)  —3E 

ftrachypus  Harv.  (Caulerpa)  94 

Brachytricbia  Zanard. 

137,  -HA,  -HA 
Bursae  (L.)   Ag.  f  Codium)  146,  — 2S-b 

C 

•apillacea    (Gniel.)     Born,    et    Thur. 

(Pterocladia)  50,  5.-,  C'XA- 

capillaceum  Kg.  (Gelidium)  50 


61037 


capillaceus  Gmel.  (Fucus)  50 

nijjillaris  Huils.  (Fucus)  87 

.•ujiillaris  Lam.    (Giffartina)  87 

capillaris  (Huds.)  Carmich.  (Gloiosiphonia) 

86,  AA.,  cxxiv 

cartilaffineum  Grev.  (GelitMwn) 

100,   -OH 

<;<i.i-til<iyineum  Harv.  (Gelidium)  25 

cartilagiiieus  (Splmerococcus) 

/?  setaceus  A  g.  25 

Caulerpa  Lam.  —A,  A.S.;  18,  19,  — O, 

36,  H-b,  38,  66,  67,   *A,  69,  70, 
94,   K3.,  97, 119,  --0, 168,  -- bO 

Ceramium  91,  A— 

cbalybeus  Kg.  (Compsopogon) 

130,   -HP! 

Charoides  Lam,  (Hypnea)  s 

Clmnvmia  66,  68-69 

Clioudrophyllum  56,  iA 

C'honhtrln  Han:    (dadosiphari)  is;i 

Chorclaria          54,  183,  184,  185,  -AA,  -A-t, 
188,    190,    -A-,   -A-,  — A~- 
Clailosiplion  ISO,  101,  -&H 

Cladosiphon  Kg.  (Chordaria)        185.  — tA, 
188,  — ^L-,  cxuv,  CXLV 
rliirifrr   Turn.  (Fuciis)  66 

olavifer'a  Ag.   (Caulerpa)  cc> 

ijitriji'i-it    K<I.   ( <  'liitnriiii(i)  06 

coarctatum  Okam.  (Codiiuu) 

141,  —HP],  « 'xxx iv 
coccinoum  (Huds.)  Lyngb.  (Plocamiuin)      PI 


Codium  Stackli.          -br  ;  70,  71,  -fa=,   74, 
75,    -b£,    -b^',  177,   —A,  140,   141, 

142,  143,  —  mm,  145,  -pq*,  147,  149, 

-3LO,  151,  -ir,  -.-EH,  IPS.  156,  x57, 
-iA,  -2LA,  ->'-:0,  177,  —  L-A,  -  LA, 
180,  -An 
coeruleus  (Balb.)  Mout.  (Compsopogon) 


Compsopogou    Mont., 


—  H—  ;    128,    i:;o- 


var.   tloxuosiini 


r.-A 


coccinciim  (Plooamium)  <-tn:  ftexuosum 
Harv.  H 


conglufcinata  (Soland,)  Lam.  (Udotea)  n----t 
contractual  Kjellui.  (Codium)  70,  -bH,  cxx 
conlatn  J.  Ay.  (Hnlimeda)  207 

corinceum  (Holm.)  Okam.  (Pacliydictyon) 

40,   l/cgg 

cornea  Okam.  (Gratelonpia) 

63,  ^H,  cxviu 

corneum  (Geliditim')  var.  a  J.   Ag.  50 

var.  crinale  (C.  Ag.)  J.  Ag.  185 

var.  pinnatum  Kg.  50 

cribrosa  Harv.  (Callophyllis)  r—  A 

orinale  (Turn.)  Lam.  (Gelidium)  105 

f.  lubricum   Hauck  196,  —  JiA 

f.  geuuiuum  Hauck  196,  —A-b 

,-i-i  mi/iff  Kuetz.  (Aorooarpiia)  195 

i-i-iiiiilis   Turn.  (Fucus)  105 

crinitnm  Ku<_'t~.   (Gdidinm)  79 

criniius   Grncl.  (Fucus)  70 

or!  n  it  its  J.   A(j.   (Prionitis  ?)  79 

crinitus  (Gmel.)  Ilupr.  (Ticbocarpus) 

79,  Ar.,  cxxi-cxxin 

n-ixjiaiii,    KIJ.    (  /'/i  VCDX,  ',•/.<')  1(54 

cuni'ata   Hering.    (Halimeda) 

202,  HO3i,  CXLVII 


cyini.Jracea  Sond.  (Caulerpa) 

tsar,  macra  Han: 
cylindracca  A'y.  (Chauvinia) 
cylindrica  (Halimeda) 
cylindriciun  Holni.  (Codiuni) 


68 

68 

68 

213 


Cystophyllum 
Cysto.seira  C.  Ag. 


155,   -3.X,  cxu,  157 

10!) 


decipiens  (Cladosiphon) 
denlata  Lam.  (Dictyota) 


115, 


,  47, 

191,   -AH 
->';,   OXXIX 


Dictyota    Lam.     —A;    15,    —  t,    29,    HO, 
31,Hr,33,34)H3£)39,40,-ll) 

HH,  115,  --^,  161,  -^X 
dichotoma  (Huds.)  Lam.  (Diolyota) 

39,  E32,  cxi-cxm 

f.  implexa  41,  E93I 

f.  typica  40,   E3H 

dichotoma  (Grateloupia)  5C-57,  3LA 

dichotoma  Lynrjb.  (Ulva)  39 

dichotoma  Harv.  (Zbnaria)  39 

Dilopbus  J.  Ag.  154,  n—  A 

dimorphum  Sved.    (Codiuru) 

74,  -t^,    143,  —  E35E. 
divaricatum    (iion    Holm.)  A.  et  E.  S. 

Gepp  (Codium)  75,  -^^ 

divaricatum  Holm.  (Codium) 


155, 


,  cxxxvi 


f.  hybrida  Okam.  157,  j/iO,  cxxxv,  f.  17 

divaricata  Lam.  (Dictyota)        31,  Hr,  CVIII 

divaricata  Okam.    (Grateloupia)      55, 

cxvi-cxyii;  61,  X—,  64, 


E 


Ecklonia  Horuem.  172,  — -fcEy,  —  4jjE 

Eiseuia  —  L'H 

elongata  Kudz.  (Didyota)  39 

elongatum   Ag.  (Codium)  17s, 

Euteromorpha  Liuk.  -^A£,  163,  — >\-^;,  —  X- 
Enteromorpha  (  Ulva) 


104 


133 


F 

falcata.  Kudz.  (Caulerpa) 
Farlowi  Born.  (Hormactis) 
Ferguson!  Murr.  (Caulerpa) 

119,  -ro.  cxxx 
filamentosa  (Wulf.)  Harv.  (Spyridia) 

8,  -O,  en 

filamentosus    Wulf.  (Fucus)  s 

filiciua  (Grateloupia)  56-57,  61,  X~ 

flrma  E.    S.  Gepp  (Chordaria) 

183,  — A^:,  CXLIII,  CXLV 
fissidentoides  Holmes   (Herposiphonia) 

200,  -on 

flagelliformis  Ag.  (Chordaria) 

184.  -A-t,    190,  -An,  -AH 
fragile  Sur.    (Acanfhocodium)  117 

fray  lie  (Stir.)  De  Toni  (Codium)  117 

Freycinetii  Ag.  (Caulerpu)  is 

Freycinetii  Bory  (Caulerpa)  19 

Freycinetii  (Caulerpa)   var.  de  Boryana 

f.  occidentals  Web.  v.  Bos.  19,  -^o,  c:v 
•par.  scrntlata  Zanard.  is 

var.   typica  f.   lata  Weber   v.  Bosse 

18,  -O,  cv 


FuCUS  R,  25,  50,  79,  66,  87 

furcellata  (Turn.)  Biv.  (Scinaia)          n—- 1; 
fnxlj'urme  H«ri\   (Cystophyllum)  109 

ft  olariycmm  Han:  Hi9 

fi/f.it'irmix    Y'litlo  (Tui-ltlwuiaf)  109 

Aisiformis  (Harv.)  Yeudo  (Turbinaria) 

109,  —  —  ~,  cxxvni-cxxix 

/9  clavigera  (Harv.)  Yeudo 

109,  — — r,  cxvin 

G 

Gelidium 

25,  -  t,  50,  7n,  99,   HW,  101,  -OH 
Gigartina  87 

Gloiosiphonia  Carmk'h.  86,   AA,  AA. 

t/riifiUx  (noil  Han:)  OI:am.   (Halimedci)     208 
Grateloupia  55,  50,  5,-tr,  2.A,  3IA., 

60,   >';-,  *-,  63,   ^B,  >'<3I 
gran ulata  Ag.  (Cystoeeira)  49 

H 

Halimeda  r.OK;  202-215 
Hcrposiplionia               199,  200,  ro— ,  non 

'Hormactis  137,  138 

Hormophysa  47,  49 

Hormosira  47 

1 1  y  [inea  8 
I 

implc.ru  Kud~.   (Dictyota)  39 

incrassata  Lam.  (Halimeda) 

f.  Laraourouxii Barton  213,  ——  1L,  <'xr,ix 
f.  typica   Barttiu  213,  r,— K,  CL 

inci'Hxxntd  (Ilnh in ''i 1 1 1. ) 

r«r.    Lnniiniron.rii  J.    .\<j.  -ji.; 

iutricatum  Okaui.   (Codiuin) 

74,    Li,  cxx ;    143. 


Iridaea 


8(1 


J 


juponica  Sctcliell    (Scinaia)  ^.— A 

japonicum  Okaru.    (Ceramluin) 

91,  IL-,  cxxiv 


laet&wrens  Mont.  (Caulerpa) 
laete-^Kirens  Ky.   (Chaumnid^ 


67 
68 


Kudz.  (Sfoteromorpha)  164 

lat/Jotiu  Kudz.    (Dldyota)  39 

latiini  Sur.  (CoJium)         158,   -^C,  CXLII 
la])tophyllum   Kuctz.   (Plocamium) 

var.  Hcxi;o.sum  J.  Ag.  14,  —  £,  Cliij  n—  ^t, 
Lindenbergii  (non  Binder)  Hariut 

(Oodiim)  158 

Hnearis  (Ag.)  Grev.  (Dictyota) 

29,  HO.  <'vit 
Liuza  (L.)  J.  Ag.  (Enteromorpha)  163,  —A-fc 

f.  crispata  165,  —  AA,  cxxxvni 

f.  lanceolata  165,   —  >'»A 

Lnira   L.  (Ulr,i)  164 

Inliri'M,  Lync/b.   (Gi<j<uiin«)  87 

lubricus  Kuetz.  (Acrocarpus)  195,  196 

lubrioiis  Kudz.  (Sphaerocoocus)     196,  —  AA 
ZucwZa  (Bmirn)  J.  Ay.  (Ptcrocladia)         52 

M 

macruloba  Dccsue.    (Halimeda)  210,  rz—  — 

)ni'<-i-i>/iitiii    I  run:   (H<tlim<;<l(i)  203 

iiiiii-i-njilii/KH.    l\</.   ((.'/iniii'hila)  GO 

macrophysa  Ask.  (Halimeda)  nOx-; 
niamiUosiiiu  Harv.  (Codiuin) 

151,   -3L-.,  cxxxv;  149,  151 


margiuata  Okam.  (Dictyota) 

33,   H3£,  cvm,  l-r>4 
marginal  (non  J.  Ag.)  Okam. 

(Dilophus)  154 

Merten&ian\',  P.  et  Jf.  (Iridaed)  S3 

Mertensiana  (P.  et  It.)  Schmiiz 

(TurnercIL)  83,   A5,  rxxm  j 

Mertensiana  J,  Ag.  (Sohizymenia)  s4 

minutissima  Ok,  mi.  (Acetabularia)      21,  ZIH 

213 


(Steplianocyslis) 

ovale  Z.inard.   'Codium)  146,   — 

iirii-nriiif!   Okam.   (Plocaminin) 
ovii'ormc  Okam.   (Plot-ami um) 

12,  — H,  cm  ;  r- 


1-3 


i//i   (Halimeda) 
Morrowii  Harv.  (Polysiplionia) 

104,   -O-L-,  cxxvil 
mncronatiiui   J.   Ag.    (Codium) 
var.  Californicom  J.  Ag. 

117,  ——A,  cxxx  ;    71,  -trH 
myrica  (Gmcl.)  Ag.  (Cystoseira) 

N 

Najadiformis  Knetz.  (C<ntU-rpa) 

Nostoc 

Notdrisii  Sond.  (Dictyota) 

o 

obtusiloba  Ay.  (Rytiphloed) 
bbtusiloba  (Mert.)  J.  Ag.  (Vidalia) 

123,   —  ~x,  cxxxi 
Oisliii  Okam.  (Comp  opogon) 


40,  p 


19 


Pachydicfcyon 

pacificum  Okam.  (Gelidiinn) 

99,   —  O—  ,  cxxvi-cxxvn 
l>ui>tl,'(t.<:,-«  (non  Han:)  Ol:/n/i.  (HaUincda) 

208 

patens  J.   Ag.  (Dictyota)  15,  --t,  civ 

perforata  J.  Ag.  (Callophyllis)  r.—  A 

Phycoseris  104 

Plocatnium  (Latu.)  Lyngb.     1,  2,  H,  0,  5, 
rv  7,  12,   -2,  14,   -3£,  r—  A 
iri.^  f.  toiigipes    Wel>cr  v.  Basse 


(Caulerpa) 

polydaetylis  (Halimeda) 
polyphyaoides  Crouan  (Acetabularia) 


31.°. 


21.    Z:H 


Polysiphotiia  Grev. 


-^31;  104,  -OL-,  ;  105,  -OA 


pomoidos  J.  Ag.  (Codium) 


Prionitis 


-iO,  -It- 


-33,  cxxxi,      ptcrodsHlia  .,_  Ag_  ^.  5Q    ir 

Okamurai  Setcli.  (Glo'cpliloea)  ——A  '  •/• 

I   pugmtormis  Okam.  (Codium) 

Opuntia   Lam.  (Halimuda)  147i   _raAi  cxxxv 

f.  cordata  Barton.  207,  nOA 

f.  Reuscliii  Barton.  208,  n— O  i 


oriontalis  A.  ct  E.  8.  Gopp  (Udotea)      ~— b 


Zan.  (Dictyota)  39 

osmuudacea  (Men-/..)  Ag.  (Cy.itoseira) 


Quoyi  (C.   Ag.)  Born,  ct  Flah. 

(Brachytrichia)  137,  — =A,  cxxxm 

Quoyi  Born.  (Hormactis)  ^i 


R 

rncemosa  Web.  v.  Bossc  (Caulerpa) 
var.    clavifera    f.  macropbysa 

Web.    v.  Bosse  66,   ?;-b, 

var.  laete-vircns  Web.  v.  Bosse 

67,   A  A, 

radicosa  Kjcllin.  (Laminaria)        173,  —  -tA 
ramosissima  Okam.  (Grttteloupia) 

60,  *-,  cxvn 

recurvatum  Okam.  (Plocaraium)  7,  t'H,—  —A 
Remchii  Hauok  (Halimedn)  20« 

rcpeus  Crouaa  (Codium)  75,  -fr?; 

Ritteri  Set.  et  Ga'rd.  (Codium)    152,  —3.3. 
rivulanaeformis  Zanara.  (Brdchytrichia) 


Rytiphloea 

S 

saccatum  Okam.  (Codium) 

145,  —  E 
Scliizymenia 
Scytonema 


137 
123 


,  cxxxv 

84 
138 


siibserrata  Okam.  (Caulerpa)         97, 
subtubulosum  Okam.  (Codium) 


155 


ia  J.  Ag.  (Caulerpa)  38 

taxifolia  (Vahl)  Ag.    (Caulerpa) 

f.  typica  Sved.  38,  cv 

Tolfairiae  Harv.  (Plocamiuni)  219 

Tliamnopbora  C.  Ag.  03 

Tichocarpus  Rupr.  AO;   79>   A— 

toinnddla  Harv.    (Caulerpa')  69 

tomcntosum  Stackh.  (Codium)  m 

torta  Me  Clatcb.  (Chaetomorpha)       n— A 
tridens  (Halimi'dn)  213 

triquetra  (L.)  J.  Ag.  (Cystoseira) 

(Horiuopliysa)  E9A 

Tuna  (non  Lam.)   Okam.  (Halimeda)      203 
Turbinaria  Lam.  — — ;  109,  -~—~ 

Turuerella  Schmitz  AK ;  83,   AS 


u 


Ulva 
Udotea 


Scinaia  — j-b,  — ~A 

sertularioides  (Gmel.)  Howe  (Caulerpa) 

f.  longij)es  J.  Ag.  36,  H-b   ex 

Spbaerococcus  25 

fsjiincseens  Kudz.    (Acrocarpus)  195 

spinulosa  Harv.  (Dictyota) 

161,  —/•'»—,  cxxxvii 

spiralis  Okam.  (Chaetomorpha)  r.— A 

xpiralis  Kudz.    (Dictyota)  39 

Spyridia  Harv.  ^.;  8,   — O 

stolonifera  Okam.  (Ecklonia) 

172,  —-bat,  CXL 

Stephanocystis  49  | 

subdisticha  Okain.  (Herposiphonia) 

199,  ro—     Zonaria 


urceolata  Harv.  (Polysiphouia) 


iwsatilis  J.  Ag.  (Halimeda) 
Vidalia  Lam.  —  r 

volubilis  Kudz.  (Dictyota) 
vulyaris  Kudz.  (Dictyota) 

w 


39,  164 

105,  — OA 

203 
123,  --* 

39 

39 

69 


Webbiana  Kg.  (Chauvinia) 
Webbiana  (Caulerpa) 
f.  tomeutclla  Web.  v.  B.    69,  -bO,  cxix 


39 


INDEX  FOR  JAPANESE  NAMES. 


Eoman  numerals  in   Italic  indicate  pases  fur  Japanese  ;   Arabian  onee,  number  of  Plale. 


A 


abiira-abura 

Aimidori  Ijg 
Ai-midori 
Amidzi-gusa  JH 
Amidzi-gusa 
Antokume 
Arame  JH 
Awonori  fig 

Bato-kusa 


178,  CXLI 

/3«S 

137,  73^,  cxxxm 

/e 

39,  -^3,  cxt-cxtrr 
17  G 

11 -i 
166 

27,  cvi 


Hari-amidzi 

Hera-iwadzuta 

Hime-iwadznta 

Hime-kusa 

Hime-sabotengusa 

Hime-yukari 

Hira-miru 

H  i  rol  i  a-sabotongusa 

Hiziki 

Hoso-yukari 


161,  162,  cxxxvi 

04,  05,  cxxv 

His,  170,  cxxxix 

27,  cvi 

208,  210,  CXIATII 

12,  13,  cm  ;  219 

158,  160,  cxi.rr 

210,  211,  CXMX 

109,  ^^2,  cxxvin-ix 

14,  ^.5,  cm 


Icliii-dzuta 

F 

Ishiinodzuku 

Fiikuriii-armdzi                33,  3.5,  cviu,  134 

Ito-amidzi 

Fukuro-h  ziki                            112,  cxxvrn 

' 

T             (• 

Ito-funori   $« 

Fukuromiru                       145,  146,  cxxxv 

Itdlimori 

Fuudoslii  '                                                      86 

Ito-gnsa  Hj 

Fuji-iio-ba-zuta                     119,  120,  cxxx 

Ito-tmgusa 

Fusa-nori     GiT  ffO                                     21S 

Iwad/uta  IB 

Futo-juzamo     Qf  IE)                              218 

G 

Kadzuno-amidzi 

gagame                                                  175,  CXL 

gani-kiisa                                               .53,  (;xv 

ICaeri-narai  |^ 

Kacri-nami 

H 

Kareki-gusa  ^ 

ITagoromo     CTT  IE)                                    217 

Kuivki-gusa 

Hai-miru                  140,  141,  cxxxtv,  144      Kata-uori        55 

Hane-igisn                                91,  92,  cxxiv      Kiuu-kusa 
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